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STABILIZING PLumM Point REACH 
OF THE MISSISSIPPI RIVER 


By RAMEY WILLIAMS—4 historic episode in the long effort 
to control the Mississippi River is reviewed, and an experienced 
riverman’s views on a highly controversial subject are presented 
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In the Steel Industry 


Where heavy materials are being handled and workmen’s feet, and afford the maximum of 
large loaded trucks are transported from one strength, endurance and economy. 

department to another, Kreolite Wood Block : : ‘ 

Floors withstand the continuous strain to which Our Kreolite Engineers will study your floor 
they are subjected. Laid with the tough end needs and make recommendations without any 
grain uppermost, they are resilient, easy on the obligation on your part. 
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Stormproof Buildings 


VERY windstorm, whether it be hurricane or tor- 

nado, leaves in its wake much unnecessary structural 
damage. Engineering reports after each of the major 
storms of recent years have made this fact plain. And 
in so far as the report of the engineering board on the 
St. Louis tornado of September, 1927, given elsewhere in 
this issue, is a description of the damage done, it is only 
a repetition of what we have known before—namely, that 
most structural failures in any storm are directly attribut- 
able, first, to a failure to appreciate the value and abso- 
lute necessity of tying together every part of a structure, 
and second, to shoddy methods of construction. But this 
report goes farther. It analyzes the various structural 
failures in the light of probable type of storm action 
causing them, thus arriving at some approximation of the 
kind of forces which must be resisted—explosive action, 
direct wind pressure and the impact of flying débris. 
This is a most commendable method of approach. The 


work of the St. Louis board is of high value in pointing - 


the way to better practice. It confirms the belief that 
present skill, methods and materials, if but applied 
rightly, are entirely adequate to the erection of storm- 
proof buildings. 


Flying Débris 


HAT windborne débris was one of the three major 

causes of structural failure in the St. Louis tornado, 
and specifically that signboards were leading contributors 
to this hail of destruction, is something which itivites seri- 
ous reflection. Many past experiences showed that objects 
carried by winds of tornado violence may be driven 
against fixed objects with unbelievable force; hardly a 
storm of this character occurs without some freak 
example of this force being reported. But that such 
flying débris can be a major factor in the general destruc- 
tion has not heretofore been so clearly indicated as in 
the St. Louis studies. Recent developments in connec- 
tion with the Florida hurricane of two months ago add 
weight to the findings at St. Louis. In Florida it has 
been shown that the steel sash of large windows, which 
had first been assumed to have failed under wind pres- 
sure alone, actually were battered in by flying objects, as 
were also some large steel rolling doors. As to the source 
of the flying débris, general building wreckage is doubt- 
less a large contributor, but in St. Louis the count against 
signboards is particularly heavy. Civic authorities have 
long opposed signboards because of their unsightliness, 
their inherent danger as obstructions and various other 
undesirable features, but these objections, while weighty, 
concern the signboard only in its normal, quiescent state. 
Danger to life, limb and property caused by a signboard 
in flight during a storm is a far more serious charge. 
Even though there may be small possibility of eliminat- 
ing signboards altogether, it is a proper demand that they 


should be built stable and strong enough to be wind- » 


and storm-proof. Allowing them to become missiles of 
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destruction during a storm is sheer neglect of civic 
responsibility. It is the engineer's duty to think of 
signboards as stormproof structures and to foster a sim- 
ilar conception on the part of municipal authorities so 
that it may soon become mandatory that they be 
designed and erected to meet that conception. 


A Bit of River History 


ELDOM does one get as accurate a word picture of 

the vagaries of the Mississippi River as is given in 
Ramey Williams’ account of the attempts to stabilize 
Plum Point Reach, printed in this issue. In fancy he 
takes his reader back some twenty-odd years to show 
him what the Reach was like when the stabilizing work 
had progressed to a point where it was confidently ex- 
pected that it would be effective. And when the reader 
has formed a conception of what that stretch of the river 
was like he is brought up to the present day and the 
trip is repeated in order to show how much the river has 
digressed from the channel in which it was supposed to 
be stabilized. The picture which Mr. Williams paints 
is a true one, but it should not be taken as conclusive 
evidence that the Mississippi River cannot be stabilized. 
As he indicates, the federal government has never fol- 
lowed a consistent policy of providing funds as regularly 
as would be required to follow out a comprehensive long- 
range plan. Here, as elsewhere, vast sums have often 
been wasted through failure to follow up year by year 
the gains made previously. Neglect, through lack of 
funds, has made much stabilizing work ineffective. Until 
stabilization work on the Mississippi is permitted to go 
ahead in an orderly way over a long period of years we 
never shall have conclusive evidence of the real effec- 


tiveness—or, perhaps, utter uselessness—of the under- 
taking. 


Obsolescence 


STRIKING example of the uncertainty of rules for 

determining the useful life of structures is given in 
the present razing of the twelve-story Pictorial Review 
Building at the corner of Seventh Ave. and 39th St., 
New York City, to make way for a 30-story building 
for the garment trade. Built less than a decade ago, 
this structure was the last word in buildings for the 
publishing business. The region then seemed destined 
to be a center of publishing activities. The structure 
was substantially built, with high dead- and live-load 
allowances to permit of its being used chiefly for printing 
plants. Recent developments, however, have transformed 
the area. Seventh Ave. below 42nd St. has become the 
center of the garment trade. Land values have increased 
enormously, and whole blocks which were largely occu- 
pied by low-grade stores and dwelling houses are now 
occupied by great loft buildings devoted to the garment- 
making industry. Increasing demand for land on Sev- 
enth Ave. put so high a value on the Pictorial Review 
corner that its sale became inevitable. The building is 
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now being torn down to make way for a structure more 
than twice as high. The present owners claim that razing 
the building is cheaper than attempting to add to its 
height or altering it to suit a different trade. The build- 
ing has become obsolete before one-fifth of what might 
well have been assumed to be its useful life has elapsed. 
What is the life of the great building investments in 
which the present generation is storing its savings? The 
question is as complex as it is important. 


Better Concrete for Roads 


ETTER concrete has been a constant objective since 

roadbuilders began to use that material extensively. 
$y adopting rich mixtures and holding to them as in- 
variable standards, and by giving the closest scrutiny to 
the ingredients, to their amalgamation in the mixer and to 
their placing and curing, they have applied a high quality 
of concrete to state and federal-aid roadbuilding. A 
further step is now being taken, to utilize skilled design- 
ing of mixtures. From now on, by recent announcement 
of the Bureau of Public Roads, concrete for roads built 
with federal aid must be proportioned by weight, must 
hold to the lowest water-cement ratio which will give a 
workable product, and must employ graded aggregates 
secured by combining separated sizes if necessary. These 
are exacting demands, but they are not out of line with 
the trend of practice. This year will see occasional road 
work for which concrete will be specified on a definite 
strength basis. Very nearly that refinement has been 
reached as general practice in a few states. Proportion- 
ing by weight is common, and the number of specifications 
is increasing in which definite limits are set on the water 
content. The pronouncement of the Bureau of Public 
Roads is nowise oppressive in the light of present knowl- 
edge of concrete mixture design. It is a recognition of 
the high ability reached by roadbuilders. 


Construction and Schools 


IME was when the objective of the student entering 

upon a college engineering course was to fit hiinself 
to “practice” engineering design. Construction seemed to 
him a mere incidental of engineering, something carried 
out by laborers directed by a foreman. But since those 
days construction has gone through an evolution, and the 
contractor of today is its product. He developed as the 
size and importance of construction operations made engi- 
neering training essential, until it was necessary to have 
a competent engineering staff in order to carry on con- 
struction successfully. Many of the newer generations 
of engineers saw the opportunities in construction, more- 
over, so that today engineering, a most essential phase of 
the construction industry, permeates its organization most 
thoroughly. It is an encouraging sign, therefore, that 
construction men and engineering schools are coming 
into closer relationship. Incidental testimony to their 
increasingly closer contact appeared in a recent visit of 
a group of Portland contractors to Oregon’s leading en- 
gineering school, on which occasion the students joined 
with the men of the construction industry in a program 
of technical discussions. Such contacts are helpful. It 
is equally helpful when a prominent member of the same 
group of contractors conducts a course of “engineering 
administration in construction” at that school. These 
things are indicative of progress in organization and 
training through which engineers and the construction 
industry jointly are putting their work on a higher plane. 
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State Materials Purchasing 


Abra with materials furnished by the owner i: 
one of the most ancient of construction practi 
As construction increased in volume and structures ¢: 
in magnitude and as public works came to forn 
considerable part of construction, the purchase and < 
ply of construction materials by the owner became m 
difficult; the builder assumed this function, and 01) 
rarely did the owner retain it. Within the last deca 
however, the old procedure was revived, and curious! 
enough this occurred first in the field of public wor! 
where its practice first had been abandoned. Resumpt 
of owner-purchasing has been most marked in concrete 
construction. Today cement is being very commonly 
furnished for public works, and most often so in road- 
building. 

To measure its extent and to appraise the results, the 
Municipal Reference Bureau of Cincinnati recently made 
a count. It covered 41 states. An effort was made to 
extend the census into counties and cities, but the returns 
were meager. Of 41 states it is reported that nineteen 
have undertaken to furnish cement for road pavement 
and structures, but five of the nineteen have again aban- 
doned the practice. 

When state purchase and supply of cement for con- 
crete road construction was first advanced for considera- 
tion several advantages were expected: (1) Better con- 
trol of the material both in quality and in its incorporation 
into the structure, (2) saving in cost due to volume pur- 
chases, elimination of the contractor’s differential as 
purchasing agent and ability to take every advantage of 
trade and cash discounts, and (3) increased competition 
and a reasonable certainty of better construction service 
because less capital would be tied up in material and 
more capital would be available for pushing production. 
In the replies to the Cincinnati bureau these reasons for 
the state purchase of cement continue to be named. With 
experience, however, there has come less certainty of the 
sureness of these benefits. The abandonment of the 
practice by five states reflects this clearly. 

Of the fourteen states which still do purchasing, five 
furnish cement under some special conditions (such as 
buying for convict-labor road work, or guaranteeing 
cement price for the duration of the contract, or having 
a cement mill to keep busy). Only nine states purchase 
cement in the market and furnish it to contractors for 
road construction, and two of these nine are not wholly 
convinced of the merits of the practice. Seven states 
express their general satisfaction. In the light of such 
evidence, is it not worth while to review our thinking: 
is owner-purchase of materials fundamentally a sound 
construction policy ? 

One basic question is whether the state is a successful 
purchasing agent. The reports to the Cincinnati bureau 
are fragmentary. Of the fourteen states which have 
undertaken the straight state purchase of cement for 
contractors, only one makes positive claim of money sav- 
ing. Four assert that no better prices are realized, one 
states that the contractor buys more cheaply, and all five 
of these admit delays in delivery. There is no comment 
on prices or delivery by the remaining states; from the 
records it must be assumed that they are satisfactory. 
At best, then, the records indicate only slightly more 
than an even chance that state purchase of cement gives 
better price and delivery, which are the vital tests of 
purchasing ability. Control of quality seems a stronger 
argument for state purchase. Obviously there is in- 





‘ovember 29,1928 ENGINEERING 


ised certainty and convenience of control when all 
sources Of supply and direction of delivery are cen- 
trized. But to counterbalance this the state has to 

sume responsibility not only of control but of quality. 

\nd here we confront the final and perhaps crucial 

iestion. Is it in the interest of efficient road construc- 
ion to remove the responsibility of the contractor, or 
should we strive to organize contractual relations in such 
way as to keep definite responsibility for results centered 
upon him? We think that the latter position has the 
advantage. 


Where City Practice Lags 


EASURED by the standards of state road construc- 

tion, inferior construction prevails in concrete street 
paving. City paving specifications exhibit general 
ignorance or disregard of the best concrete paving prac- 
tice. These conclusions, developed through a survey of 
city paving by the engineers of the Portland Cement 
Association, constitute a severe jndictment of city engi- 
neering. 

The paving specifictions of 125 cities were studied. 
These cities were selected as those having the best prac- 
tice, and they include cities in every state. The coverage 
therefore is country wide, and under the conditions of 
selection it is reasonable to assume that the practice repre- 
sentcd is above rather than below the average. 

Methods of measuring aggregates are the crude ones of 
the early days of concrete paving. Control of mixing 
water is recognized in about half of the specifications, but 
an adequate means of control is provided by only a few. 
All recognize the need of adequate mixing time, but only 
half contain requirements that will insure it. While 
more than half require longitudinal joints, only a moiety 
of these show an understanding of how the joints should 
be constructed. Most of the specifications concede the 
value of transverse joints, yet there is no agreement as 
to spacing or construction. As to reinforcement, in only 
a few cases is the weight of the steel co-ordinated with 
the transverse joint spacing. 

Turning now to construction procedure, only five 
specifications require the use of finishing machines, 
though 58 indicate that they may be used. Only a few 
specifications describe precisely how the fine finishing 
shall be done. Only 25 cities prohibit the storage of ag- 
gregates on the grade. Less than 30 per cent of the 
specifications recognize the value of part-at-a-time con- 
struction. Subgrade templets are required in only 52 
cities, and in only 25 is their proper use defined. The 
curing requirements are generally adequate, but they are 
not properly enforced. 

The count is disheartening. Not one of the require- 
ments of design that are neglected would increase the 
cost greatly; nor, indeed, would the correction of the 
construction faults be expensive. No state highway de- 
partment countenances the poor design and the sloppy 
workmanship of city paving, and yet the unit prices for 
state roads compare favorably with those paid by the 
cities. 

It is not because prices are less that city paving is 
inferior. It is so because city-paving engineering shows 
lack of knowledge of good concrete practice. With all 
that ten years has taught the builders of roads, city 
concrete paving generally clings to antiquated and obsolete 
procedure. It is high time that city-street engineering 
shook off its lethargy and became conscious of the ad- 
vance that is being made in other fields. 


NEWS-RECORD 


Equalizing Business 


HEN the so-called “prosperity reserve” bill was 
before Congress last winter, we spoke hopefully 
of the lofty economic thought embodied in the plan of 
making public works serve as a balance-wheel to equalize 
the ups and downs of business activity—which means the 
people’s wellbeing, since the idleness attendant upon 
depressions brings want and misery. Carrying farther 
the idea which there was applied to federal works, Gov 
ernor Brewster, of Maine, at the instance, it is said, of 
President-elect Hoover, last week proposed to the con- 
ference of Governors that similar reserves of public 
moneys and public-works needs be created by the states. 
The very proposal of such an idea is of brilliant signif- 
icance to our economic progress. It means that the great 
paradox of the modern industrial world—the constant 
threat that want mav grip us because we produce too 
efficiently and abundantly—has found such clear recog- 
nition as to be given a leading place in public discussion. 
From such discussion, beyond doubt, the ultimate solu- 
tion of the baffling paradox is to be expected. 

It would be idle to deny that there are serious, almost 
insurmountable, difficulties in the way of application of 
the idea. There are difficulties in planning and selec- 
tion, in financing and in due adjusting of the desired 
remedial action to economic conditions. Public works, 
like private works, are responses to definite needs and 


. are undertaken when these needs arise; to defer the 


satisfaction of those needs is as undesirable, and as diffi- 
cult to determine upon, in public as in private affairs. 
Financing is more difficult in hard times and means an 
increased burden of interest charges; but it is still harder 
to contemplate the alternative, to arrange the financing 
long in advance of necessity and thus either by earmark- 
ing pre-empt a certain amount of credit, or else actually 
issue public obligations and pay interest on idle money. 

Today we are in a period of active production and con- 
sumption, as all statistics show. Shall Los Angeles 
therefore defer its San Gabriel flood-protection dam, 
New York its subway construction, Chicago its water and 
sewage-treatment improvements, or Iowa its roads? Just 
as well may we ask that the United States abandon the 
Mississippi control enterprise until hard times are in 
prospect. .We shall not find it easy to agree, in any event, 
on what to build now and what to defer. 

And there will be at least equal difficulty in deciding 
on the ‘moment when shrinkage or hard times are in the 
offing. Stock Exchange fevers and Federal Reserve 
rates surely cannot serve as criteria! And as to em- 
ployment figures or contract lettings, we may look back 
just a year to a time when so many complaints and con- 
flicting claims as to unemployment were current, and 
yet a most active year was ahead—a year which did not 
need the undertaking of reserved public works to main- 
tain production and exchange on a sound basis. 


If such difficulties militate against placing the Brewster 
project within the range of practicality for the present, 
they should be only the greater incentive toward wide 
public study of the problem at issue. The war moved us 
forward a half-century in general appreciation of eco- 
nomic relationships by the masses, and today -we can 
count on useful public reflection upon questions which 
fifteen years ago were the field of a few special students. 
If we utilize this power of the popular intellect to pene- 
trate into the complexities of the plan of equalizing busi- 
ness by reserved public works, we may confidently look 
forward to a sound ultimate conclusion. 
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Facing a 90-Ft. Cut With Concrete, 
Liberty Bridge, Pittsburgh 


Slope Wall Built Between Gravity Walls at Toe and Crest—Elaborate System of Pipe 
Drains and Weep Holes Provided—Ready-Mixed 
Concrete Used 


By C. kK. Harvey 


Assistant Engineer, Bureau of Bridges, Allegheny County, 
Pittsburgh, Pa. 





FIG. 1—LIBERTY BRIDGE, PITTSBURGH, PA. 


90-FT. cut involving the excavation of 185,000 
cu.yd. of earth and rock and the placing of 
10,000 cu.yd. of concrete in retaining and slope 

walls to hold the high face was required in building the 
north approach to the Liberty bridge in Pittsburgh, Pa. 
Except for handling the spoil in the congested business 
district, where the work was located, the excavation 
presented no exceptional problems. There was, however, 
an unusual problem in facing the high cut slope with 
concrete so as to secure a well-appearing structure and 
one that would hold the steep face and care for its 
drainage. Its solution by the engineers of the Allegheny 
County Department of Public Works is described here. 
Liberty Bridge—The new Liberty bridge affords a 
direct connection from the north end of the Liberty 
tunnels to the downtown district of Pittsburgh and, with 
the tunnels, completes a thor- 
oughfare about 10,000 ft. long 
and costing $9,500,000, which 
gives quick access to and from 
the suburban districts south of 
the Monongahela River. The 
bridge proper, as shown by a 
Fig. 1, is a deck structure 2,663 Ya. 7 8225 
ft. long and consists of ap- 
proach spans of various lengths 
crossing above five streets and 
the tracks of three railroads and 
of two main spans over the 
Monongahela River, each 4704 
ft. center to center of piers. 
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, LOOKING TOWARD NORTH APPROACH CUT 


toward the north end to provide for two connections at 
grade (each 194 ft. wide) to the Boulevard of the Allies 
and the underpass roadway 43 ft. 10 in. wide to Forbes 
St. The sidewalks are 84 ft. wide. The paving consists 
of a concrete base with asphaltic concrete surfacing. 
The grade on the bridge is 1.6 per cent and that on the 
underpass to Forbes St. is 4 per cent, both descending 
northward. The handrailing is of malleable iron and 
was described in Engineering News-Record, April 19, 
1928, p. 618. The design and erection of the super- 
structure will be described in detail in a future article. 
The substructure is of concrete except that the river 
piers have granite facing for a height of 10 ft. at the 
water line. The river piers were carried to rock about 
45 ft. below pool full by pneumatic caissons. 

North Approach Cut—The construction of the north 
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FIG. 2—PLAN AND PROFILE OF APPROACH CUT SLOPE WALL 
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pproach, 834 ft. long from 

‘orbes St. to the Boulevard of 

Allies, was in itself a con- 

‘jerable project, involving the 

moval of 185,000 cu.yd. of 
excavation, a large part of 
which was rock, and the plac- 
ine of nearly 10,000 cu.yd. of 
concrete in retaining walls and 
slope walls in addition to the 
paving. The maximum depth 
of cut was about 90 ft. A 
considerable part of the rock 
was material suitable for mak- 
ing brick and was stored by 
the contractor for future use 
for that purpose. The mate- 
rial was excavated by steam 
shovel and was disposed of by 
trucks. : 

Slope Wall Structure--An 
elevation and plan of the 
retaining and slope walls are 
shown by Fig. 2. Details 
of the wall are shown by Fig. 3. A cut was first made 
to the level of the base of the upper gravity retaining 
wall, which was then constructed from above. Excava- 
tion was then continued to the lower level and the rock 
scaled to a slope of 4 on 1 (Fig. 4), after which the 
heavy gravity wall at the base was constructed. The 
slope wall was then built in sections, as shown by Fig. 
5, using steel forms for the face. The ready-mixed con- 
crete used in the slope and other walls was brought to 
the site in 4-yd. drop-bottom buckets from a plant 14 
miles away and was deposited’ in the forms by two 
cranes, one of which was of the tractor type with a 
50-ft. boom, and the other a locomotive crane on trucks 
with a 90-ft. boom. These cranes were also used in 
handling and placing the steel forms for the face of 
the slope wall. 

Drainage for the slope wall was provided by four 
horizontal lines of 6-in. vitrified pipe covered with broken 
stone and discharging into vertical 4-in. cast-iron pipe 
embedded in the wall. (Figs. 2 and 3.) Between the 
top of the slope wall and the base of the upper retaining 
wall a concrete gutter provides for surface drainage. 
Five 4-in. weep holes in each wall section take care of 
water not finding its way into the cast-iron pipe system. 
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FIG. 3—DETAILS OF SLOPE WALL STRUCTURE 
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4—APPROACH CUT EXCAVATION NEARLY COMPLETED 
Note rough surface of the rock slope. 


Retaining wall at top completed and construction 
of toe wall just begun. 


The total height of the walls and slope protection is 
914 ft. 

The slope was trimmed with bull points and due to the 
nature of the material, which varied from limestone 


‘through several varieties of shale to coal and which broke 


and sloughed off very irregularly (Fig. 4+), the thickness 
of the slope wall varied from 30 in. to 6 ft. 

Slope Wall Construction—The forms were held in 
place by suspending them from a row of the 1-in. bolts 
referred to later, so located as to be 1 ft. below the tops 
of the buckstays. At the bottom they were wired to the 
projecting reinforcing rods of the section of wall imme- 
diately below and were shored up by 6x6-in. timbers 
placed against the wall face and resting at the bottom in 
the gutter of the lower gravity wall. 

In placing the concrete, great care was taken to spade 
it and work it thoroughly against the form. An air 
hammer was in constant use against the face of the steel 
form to prevent honeycombing. In the shallow sections 
the form was filled slowly to avoid arching. The forms 
were removed in about 24 hours and the surface of the 
wall was rubbed down with carborundum stone. It was 
found that honeycombing averaged about 4 per cent, 
usually occurring at the panel strips. One to two sec- 
tions were poured each day, 
the total number of sections 
being 59. All of the concrete 
was 1: 2:4 mix. 

After completion, the sur- 
face of all exposed concrete 
was treated with two coats of 
magnesium fluosilicate f or 
hardening. The first coat con- 
sisted of 4 Ib. of magnesium 
fluosilicate to the gallon of 
rect gil caine 1 water and the second of 2 Ib 
Wit cast ron pipes to the gallon, the first coat 
ae covering 100 sq.ft. to the gal- 
lon and the second 150 sq.ft 
The solution was applied by 
spraying. 

After the rock face had 
been cut to the required slope, 
holes were drilled for 1-in. 


2" board 24" wide 
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anchor bolts 5 ft., 8 ft. and 9 ft. long spaced 2 to 3 ft. 
on centers both ways. These bolts were grouted in 
place, with a projection from the rock face, and were 
provided with nuts and 6-in. diameter plate washers, the 
latter engaging the fabric reinforcement, which was 
placed 6 in. from the face of the wall. This fabric was 
of welded steel wire 4 in. on centers both ways, of equal 
section in both directions and weighing 158 Ib. per 100 
sq.ft. After placing the drainage system and protecting 
the broken stone surrounding the vitrified tile pipe with a 
2-in, plank, the concrete was poured directly against the 
rock face. 

The slope wall was poured in sections 164 ft. high 
and varying from 24 ft. to 25 ft. in length. Alternate 
sections in each horizontal tier were first poured and the 
omitted sections then filled in, as shown by Fig. 4. Keys 
(6x6 in.) were provided in the edges of each section. 

Details of Forms—The steeel forms used for the outer 
face of the wall were 20x254 ft. over all. The frame- 
work consisted of nine horizontal pairs of 25x2x4-in. 
angles, 1 in. back to back, spaced 2 ft. on centers. The 
‘y-in. plate for forming the masonry face was attached 
to the 2-in. legs of these angles with countersunk bolts. 
Vertical buckstays were provided, consisting of twelve 
pairs of 6-in. 8.2-lb. channels, held 3 in. back to back 
with pipe separators every 5 ft., spaced 2 ft. on centers. 
The buckstays were attached to the horizontal pairs of 
angles at each intersection by means of hook bolts engag- 
ing a bolt passing through the angles, the nut of the hook 
bolt drawing against a 6x3x4-in. batten plate on the out- 
standing flanges of the buckstay channels (Fig. 6). 
Steel bulkheads 18 in. in depth were bolted at each end 
of the form to confine the concrete. In practice, due 
to the varying thickness of the wall, it was necessary to 
supplement these with timbering. 

Provision was made for the attachment to the buck- 
stays of 8x8-ft. working platforms, as shown in Fig. 6. 
These platforms were made up of 6-in. 8-lb. channel 
floor stringers and a ;;-in. floor plate, with knee braces 
of two 24x2x4-in. angles, and angle handrailing posts 
drilled for the attachment of a 2-in. plank railing. 

Engineers and Contractors—The bridge was designed 
by and constructed under the supervision of the Alle- 
gheny County Department of Public Works, Norman F. 
Brown, director. The north approach work was in 
charge of the bureau of roads, E. A. Griffith, chief engi- 
neer, and the remainder of the project under the bureau 
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FIG, 6—DETAIL OF STEEL FORMS FOR SLOPE WALL 


of bridges, V. R. Covell, chief engineer. All material 

yas inspected by the bureau of tests, P. J. Freeman, 
chief engineer. The contractors were as follows: River 
piers, Dravo Contracting Company ; land piers and abut- 
ments, Vang Construction Company; north approach, 
Booth & Flinn, Ltd.; superstructure, Independent 
Bridge Company. The architectural features were super- 
vised by S. L. Roush, county architect. 





Engineers Will Visit U. S. on Way to Japan 


While on a recent visit to London, O. C. Merrill, sec- 
retary of the Federal Power Commission and general 
chairman of the American section of the World Power 
Conference, issued an invitation to European engineers 
intending to be present at the World Engineering Con- 
ference to be held in Tokyo, Japan, next year to be the 
guests of American engineers while en route. The invi- 
tation was received very favorably. Arrangements will 
be made to have the European engineers visit various 
well-known engineering projects in the United States. 


FIG. 5—CONCRETING THE 75-FT. SLOPE WALL 
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Structural Aspects of the 
St. Louis Tornado 


Committee of Engineers and Architects Reports 
on Storm of Sept. 29, 1927—Poor 
Construction Prevalent 


THE TORNADO which passed over the city of St. Louis 
on Sept. 29, 1927, caused damage to buildings to an 
amount of approximately $25,000,000. A detailed 
account of the structural damage was given in Engi- 
neering News-Record, Oct. 6, 1927, p. 558. The 
following information is taken from a report made 
by a joint committee of the Engineers Club of St. 
Louis and the St. Louis Chapter, American Institute 
of Architects, which has studied the structural dam- 
age. It points out observed characteristics of the 
tornado action, describes typical structural failures 
and recommends certain types of construction as 
proof against all but the worst of tornado winds. 
—EDITor. 


HE STORM of Sept. 29, 1927, covered a path about 
20 miles long, 8 miles of which was within the city 
limits of St. Louis. This path varied in width from 
300 to 6,000 ft., the greatest damage being done in a 
200-block area of a residential section of the city. The 
storm moved in a northeasterly direction. 
haracteristics of the Storm—Weather reports show 
that on Sept. 29 St. Louis lay in the southeastern quad- 
rant of a low-pressure cyclonic area, a position generally 
considered favorable for the formation of tornadoes. A 
violent thunderstorm preceded the tornado. A wind 
velocity of 96 m.p.h. was registered at the U.S. Weather 
3ureau station 3 miles from the tornado center, and there 
was an instantaneous fall in the barometer from 28.91 to 
28.80 with a quick return. 

An eyewitness of the storm, the late Dr. Clifford H. 
Farr, professor of botany, Washington University, stated 
that the funnel was about 600 ft. in diameter at the base, 
twice as wide at the top and perhaps 800 ft. high. Boards 
and other objects were observed coming out of the top 
of the funnel or from near its upper margin. Following 
the passage of the funnel-shaped cloud, the wind blew 
directly toward it, as evidenced by the bending of the 
trees. 

The committee concludes that “there was a central 
whirl to the storm, revolving in a counterclockwise direc- 
tion, and that this took the usual form of a funnel-shaped 
cloud with its lower tip shifting about like an uncon- 
trolled fire-hose under pressure, moving from side to 
side, lifting from the earth and returning with freakish 
abandon.” 

Structural Failure—The action of the storm upon 
structures resolves itself into thtee main heads: (1) 
Explosive effect of unbalanced pressure within closed 
structures due to the sudden drop in atmospheric pres- 
sure at the core of the tornado; (2) effect of direct wind 
pressure upon exposed surfaces in zones of varying width 
on either side of the tornado path; (3) damage from 
flying débris. 

From the explosive action windows burst outward with 
such force that broken glass was hurled a considerable 
distance. In the poorer types of buildings entire walls 
were pushed out, allowing the roofs and floors to drop. 
Roofs which housed closed air-spaces were removed al- 
most intact. Unlined chimney flues in exterior walls 
burst open, hollow walls had the outside facing removed 


*9-in. 
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and suspended ceilings burst downward. Side by side 
with this damage light picket fences and chimney pots 
which would have easily toppled over from high wind 
pressure were undamaged. The bursting out of win- 
dows probably saved many walls, as did the failure of 
some other weak spot in the walls. 

The wind velocity near the center of a tornado prob- 
ably reaches 400 to 500 m.p.h. over a small area, and it 
is not expected that any economical construction can be 
made to withstand the forces which result, says the com- 
mittee. However, in the strips of varying width on either 
side of a tornado where direct wind pressures of high 
intensity prevail buildings constructed to withstand wind 
pressures ordinarily specified in the building code will 
not be greatly damaged. 

Flying débris constituted a serious source of damage, 
particularly to wires, windows and roofs. Damage from 
this source can be prevented only by more adequate con 
struction and by the prohibition of temporary structures 
such as signboards, etc. 

The buildings in the damaged area represented almost 
every type of construction. Factories, churches, schools, 
retail shops, garages, warehouses and car barns were in 
the area, although dwellings predominated. No material 
could be called a failure, although this could not be said 
of the combination of materials. There was little, if 
any, effort made to anchor flat roofs to the walls, the 
rafters being laid into the walls, which were topped with 
parapets. The walls themselves were laid in lime 
mortar of generally poor quality and offered no resistance 
to any lateral action caused by pressure from within or 
without. Hipped roofs were not damaged as much as 
flat roofs. It is the committee’s opinion that this was 
probably due to the larger volume of confined space in 
these roofs, which allowed the air. to expand without 
great damage. Slate and tile suffered about equally, both 
being blown off on the windward side of roofs. Wood 
shingles were readily blown away. Asbestos shingles 
were blown but not cracked. Composition shingles of 
rubber or asphalt withstood the storm more satisfactorily 
but were found to be badly bent. Metal roof covering 
was rolled off by the wind after it had been lifted from 
its nailing. Hollow cornices exploded and in numerous 
cases were blown off. Porch roofs where confined space 
existed between roof and the ceiling were observed to 
have expanded. Box cornices were subject to similar 
action. 

Comparatively speaking, more masonry walls were de- 
stroyed at points where floor joists were laid parallel to 
walls than at points where they rested directly on the 
walls. In the former case the walls were usually not 
anchored to the joists. Innumerable examples of the 
fallacy of calling a wall three half-brick in thickness a 
13-in. wall were found; in practically every case it con- 
sisted of an 8-in. wall, more or less bonded, with a brick 
facing standing conspicuously alone and with practically 
no tie to the backing wall. Diagonal headers as anchors 
were conspicuous failures. In nearly all cases it was 
noticeable that the vertical joint between backing and face 
brick had not been filled with mortar. 

Recommendations—(1) Mortar for all masonry work 
above the grade line should not be inferior to one com- 
posed of one part portland cement, one part lime putty 
and four parts clean sand. 

(2) Header courses should be: ised for bonding walls, 
and diagonal bonding brick should be prohibited. The 
use of metat'wall ties should: be limited to types approved 
by the building department. 
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(3) Combination walls of brick and hollow tile should 
have a bond equal to that required by the building code 
for brick walls. This applies equally well to combina- 
tions of stone and brick, or terra cotta and brick, or to 
walls containing air spaces. 

(4) Flue linings should be used in all chimneys for 
rigidity. 

(5) Structural steel frames should be connected into a 
rigid framework. Wood or steel joists, corrugated iron, 
asbestos shingles, rib-lath or precast cement tiles should 
be securely fastened to the individual structural members. 

(6) Spandrel walls and decorative elements should be 
effectively and permanently anchored to the frames. 

(7) Joists laid parallel to walls should be anchored 
every © ft. to the walls, and the anchors should extend 
through the second or third joist. Interior partitions 
should be anchored to the masonry walls and should also 
be tied together at their intersections. 





Record Precipitation and Wind 
Reported From Porto Rico 


Weather Bureau Records 160-Mile Velocity Before 
Losing Instrument—Maximum Rainfall 
Exceeds 25 Inches 


BSERVATIONS recorded at the office of the U: S. 

Bureau in San Juan, Porto Rico, and at other points 
on the island during the hurricane of Sept. 13, 1928, are 
given in a report to the Weather Bureau by Oliver L. 
Fassig, meteorologist in charge of the Windward Islands 
for the bureau. Although the figures cited are admittedly 
imperfect, they add appreciably to present knowledge of 
hurricane conditions. 

First warning of the disturbance was received on the 
morning of Sept. 11 from Washington. Further reports 
received during the day indicated that the center of the 
storm would pass close to Porto Rico, and radio warnings 
were broadcast from the naval station at San Juan at 
intervals of two hours starting at 8 p.m. on the 11th. 
The news was likewise telegraphed to police stations and 
other agencies of information throughout the island. 
At the same time the usual warnings to shipping were 
given. The storm broke over the southeastern portion 
of the island early on the morning of the 13th. The 
path of the storm center as it moved across the island 
at the rate of about 13 m.p.h. is shown in Figs. 2 and 3. 
After leaving the island the storm center apparently kept 
its initial course, speed of movement and intensity until 
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FIG. 1—METEOROLOGICAL DATA SHOWING EFFECT 
OF HURRICANE 


All curves based on records of U. S. Weather Bureau station 
at San Juan except varometric curve at Guayama. 
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it reached Florida, when the path turned to the northw: 
then northward and northeastward. 

Barometer Readings—At the San Juan station the 
barometer, as the center of the storm passed to the sow |} 
at 2:30 p.m., registered a low reading of 28.75 °). 
(28.81 in. reduced to sea level). Other low readin s 
throughout the island are given in Fig. 2. The extren¢ 
low was recorded at Guayama, on the southeast coast, 
where the barometer at 2:30 p.m. registered 27.50 jy. 
(27.65 in. sea level). Guayama, Cayey and Aibonito 
reported a period of calm or light winds lasting fr : 
20 to 30 minutes, indicating that the storm center passe« 
over these towns. As a reading of 27.72 in. was reported 
at West Palm Beach, Fla., it would seem that the inten- 
sity of the storm remained about the same throughout 
a distance of approximately 1,700 miles. 

Rainfall—Rainfall on the 13th and 14th was the 
heaviest ever recorded during 30 years of observation 
in Porto Rico. Records are imperfect, as a great many 
of the rain gages were overturned and, in addition, the 
great velocity of the wind made it impossible to register 
more than 50 to 75 per cent of the amount which actually 
fell. Rainfall plotted from the reports received is shown 
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FIG. 2—LOW BAROMETER READINGS REPORTED 
SEPT. 13, 1928 


in Fig. 3. It will be noted that in two sections of the 
island the fall exceeded 25 in. for the duration of the 
storm. Adjuntas reported a phenominal fall of 29.60 in., 
a record which will be more carefully examined before 
being accepted. 

Wind—Wind velocity observations at the Weather 
Bureau station at San Juan, about 30 miles from the 
storm center, recorded a maximum velocity (the greatest 
five-minute movement) of 150 m.p.h. and an extreme 
velocity (greatest one-minute movement) of 160 m.p.h. 
The anemometer:-used was of the three-cup type, which 
registers 30 per cent less than the four-cup type at veloc- 
ities in.excess of 100 m.p.h. and gives nearly true veloci- 
ties. The maximum velocity registered was by no means 
maximum velocity attained during the storm, for at 
11:44 a.m., shortly after the 160-mile figure was recorded, 
the instrument lost one of its cups. The wind velocity 
increased in intensity for three hours more, most of the 
damage to property at the weather station occurring be- 
tween 2:30 and 3:30. Even with only two cups this 
instrument continued to register 75 miles per hour. At 
12:47 p.m. a second cup disappeared, and the remainder 
of the instrument was lost at 1:33 p.m. 

The area of the storm from east to west may be esti- 
mated from the fact that Guayama was in the vortex at 
2:30 p.m. on the 13th. Winds of hurricane force pre- 
vailed from 4 a.m. to 10 p.m. of that date, a period of 
eighteen hours. Assuming a progressive movement of 13 
m.p.h. for the storm, the area of winds of hurricane force 
east and west would be about 234 miles. The north-south 
extent of the storm is not known, as few reports were 
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FIG. 3—RAINFALL CONTOURS FOR DURATION OF STORM 


received from vessels at any time during the progress of 
the storm, indicating that the warnings sent out by the 
weather bureau had held them in port or kept them away 
from the danger zone. However, some points along the 
southern coast were apparently free from winds of 
hurricane velocity. 

It is interesting to compare this storm with that of 
Aug. 8, 1899, which came nearest to approaching it in 
intensity. The paths of the two storms across Porto 
Rico were almost identical. A comparison of the two is 
given in the following table: 

Aug. 8,1899 Sept. 13, 1928 


Loss of life in Porto Rico........... 3,000 300 
lowest barometer reported 

COP, OMe aka disc obbc tae se 27.75 27.65 
Lowest barometer at San Juan, In.... 29.23 28.81 
Duration of hurricane winds at San 

SE I he 5 00 cod bo he BEd a 3 12 
Maximum velocity of wind at San 

BE I: ine ES 60.40.49 WSs oe 3:0 75 150+ 
Advance warnings of storm, hours. *18 36 
eo PR re "$20, 000,000 er 
Greatest rainfall at Adjuntas, P. R., in. 23.00 29. 


*Owing to lack of facilities for prompt distrinution of the warn- 
ing to the rural population, the storm struck them unannounced. 


The 1928 storm, although of greater intensity, resulted 
in only one-tenth of the loss of life which occurred in 
1899. The reason for this, of course, is the speed with 
which storm warnings were transmitted to the populace 
of the island. Property damage was much greater, and 
detailed reports of the damage sustained will probably 
confirm the statement that this was the most destructive 
storm ever experienced in the West Indies. It is believed 
that the extremely low readings of the barometer and 
the unparalleled intensity of the wind experienced will 
substantiate this claim. 


NEWS-RECORD 79 


Cored-Out Pipe Piles Used 
in Sticky Clay 


Jarring and Compression From Piledriving for 
Cement Silo Foundations Causes Piles 
Already Down to Rise 


By Oscar J. Wes1 
President, Western Foundation Company, Chicago, [ll 


N UNUSUALLY difficult foundation job was re 
cently completed for the North American Cement 
Company at its Acme plant near Catskill, N. Y., involv 
ing piles for cement storage tanks. After trying several 
proved methods of installing cast-in-place concrete piles, 
the contractor successfully used a cored-out pipe method 
which he had developed experimentally but had not pre 
viously used in actual construction. The method ot 
forming the cored-out pipe pile is shown in Fig. 2. An 
open-end steel pipe was driven to the rock surface, after 
which the pipe with the core of clay (Fig. 1) was with 
drawn, the clay removed and the pipe redriven. At the 
time of the second driving, there was placed in the pipe 
a steel core with a cast-steel point which extended be 
yond the pipe. This core was driven to refusal, removed 
and the pipe filled with concrete. As the pipe was 
being filled with concrete, the core was used as a rammer, 
exposing the concrete to a pressure of approximately 
75 tons; the outer pipe was withdrawn as the pressure 


was applied by the inner steel core. 
Before trying the cored-out method several other pile 
installation methods had been unsuccessfully — tried. 





FIG. 1—A 16-IN. DIAMETER CLAY CORE REMOVED 
FROM THE CASING PIPE 








.as an anchor in holding the pile down. 
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part §-in. lines, the casing was withdrawn, while at 1! 
same time the concrete was compressed against the sid 
of the hole formed by the casing. 

After the failure of these two types of piles 1! 
North American Cement Company called in Thomas | 
Murray, Inc., consulting engineer, and it was decid 
that no ordinary type of pile could be used. Blow 
out steel piles were considered, but the contractor su: 
gested the use of the cored-out pipe pile described abov: 

In driving the core pipe 
was found that there we: 
occasional stones or boukle: 
overlying the bedrock. | 
avoid damaging the casing 
was decided not to remove th: 
core to rock, but rather to cor: 
out within about 18 in. of th 
rock surface, then after the 
steel core was replaced in the 
casing to drive both the core 
and casing together, either 
breaking the stones or pushing 
them out of the way. The firs 








: > , piles driven by this method 
° : tee! Core Casin Casing and Steel Casing Filled Casing Removed “ere ~ > as 
‘ “7 ? - ——— am ties ime Core Driven Toaether with Concrete and Concrete Compressed were found to come up a 


FIG. 2 


Borings had indicated rock at depths varying from 15 to 
33 ft. below the pile cutoit, the overlying material being 
a comparatively soft clay which in the borings showed 
no unusual characteristics. Because of the unusually 
heavy load the foundations had to carry, it had been de- 
cided to use concrete piles, driven to rock 3 ft. on cen- 
ters, at which spacing the piles would be subjected to a 
maximum load of 40 tons each. The contract was let on 
the basis of using a 16-in. compressed-concrete pile. About 
70 piles of this type were driven in when it was discovered 
that the tops of the piles were rising several inches as 
additional piles were driven. As these piles were not 
protected by metal casing, an investigation was made to 
see if there was any deformation. There was none, but 
horizontal breaks were found and the contractors con- 
cluded that the uplift was in the upper part of the piles 
only. 

A change was therefore made to a pile with a corru- 
gated-metal casing. In driving these piles a mushroom 
or pedestal of concrete was driven out at the bottom, 
this mushroom being formed by raising the pile-forming 
apparatus about 12 in. above the rock and forcing out 
8 cu.ft. of concrete. This it was thought would serve 
However, after 
driving about 50 piles of this type it was found that 


they too were coming up and that the upheaval probably 


‘extended the entire length of the pile. 


It was seen 
when the clay dried out or froze that it was made up 
of thin layers with water between, and it was further 
conclusively demonstrated that the material was almost 
incompressible, so that any type of pile, either cast in 


‘place or precast, would rise off of the rock when addi- 


tional piles were driven. 

The driving apparatus used in making these two 
types of piles consisted of a 16-in. pipe 4 in. thick, with 
an inner core pipe tipped with a steel casting. The 
outer pipe with its core was driven to rock, the core re- 
moved and the outer or casting pipe filled with concrete. 
The steel core was then placed on top of the concrete 
and by means of a pulling gear consisting of two ten- 


STEP-BY-STEP METHOD OF FORMING THE CORED-OUT PIPE PILE 


much as ; in. As soon as 
this was discovered a chrome- 
nickel ring was welded to the 
bottom of the casing pipe so that it could be driven 
through the boulders to rock, thus coring out to the rock 
surface. In fact, since the underlying rock surface 
sloped about 30 deg., the consulting engineer recom- 
mended that wherever possible the casing be driven a 
short distance into the rock to prevent sliding. The 
McDonald Spencer Engineering Company, of New 
York, was the general contractor for the work. The 
foundations were installed by the Western Foundation 
Company, of Chicago. 





Geological Survey to Study Well Drilling 

A complete study of the problems involved in drilling 
and finishing wells is being undertaken by the U. S. 
Geological Survey under the direction of A. G. Fiedlef. 
The importance of thi$ subject is emphasized by the fact 
that fully half the people in the United States use water 
supplied by wells and that more than three-quarters of 
the cities and villages having water-works draw upon 
underground water supplies for domestic and industrial 
uses. The work will be supported by federal funds ap- 
propriated for the study of water resources of the United 
States, and it is estimated that it will requiré three years. 
Initially the investigation will be confined chiefly to those 
states, such as Illinois, Minnesota, North Dakota and 
Wisconsin, in which well-drillers’ associations exist or 
are being formed. Results will be reported at the annual 
conventions of the well-drillers’ associations and will also 
be published by the Geological Survey. 





Roads and Trails Built in National Forests 


Use of 10 per cent of the total receipts from timber 
sales, grazing fees and other national forest activities, 
supplemented by other road money appropriated by Con- 
gress, has made it possible to construct 1,538 miles of 
road and 6,462 miles of trails within or adjacent to the 
national forests during the last fiscal year. Including 


these figures, there have been completed in these areas a 
total of 14,823 miles of roads and 39,596 miles of trails. 
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Stabiliziiis the Plum Point Reach of 


the Mississippi River 


Personal Observations of the Original Work at Different Times 
During 47 Years, Together With Conclusions on Efficiencies 


Controt Works by spur dikes and 
training walls on the Mississippi River 
in Plum Point Reach are so frequently 
referred to as being a complete failure 
of the contraction type of control that 
Mr. Williams’ account of this $12,000,- 
(00 experiment begun 47 years ago is 
timely. He saw the original work done, 
and has navigated over this reach ever 
since. He takes the reader over an 
imaginary trip when half the time from 
then to now has elapsed, and again over 
a similar trip last year. That experi- 
ment seems to have been a success dur- 
ing the first period and then to have 
been abandoned. Throughout the whole 
of the original article, of which the fol- 
lowing extract is about one-third, Mr. 
Williams covers the vagaries of politics 


‘as well as those of the river, not omit- 


ting Mark Twain and his 1882 trip to 
renew his old acquaintances of twenty 


By RAMEY WILLIAMS 
Memphis, Tenn. 


years previously and to collect material 
for “Life on the Mississippi,” wherein 
is contained practically all of present 
day opinion on river control. Although 
$200,000, 000 to $300,000,000 has been 
spent and it is 46 years since the ob- 
servations were made by Mr. Clemens 
and by Edward Atkinson, of Boston, as 
an appendix to the book, much the same 
opinion is held and by the same class of 
people. In those days nearly all the 
army engineers believed in the stabiliza- 
tion method; nearly all levee engineers 
believed in levees only; nearly all river- 
men believed that the river bottom was 
rising; nearly all persons in the lower 
part of the basin believed in outlets: 
nearly all others who had given only 
superficial thought to the subject be- 
lieved in reservoirs. Thus did opinions 
vary in 1882. Naw we have auxiliary 
channels added and full acceptance given 


to the idea that stabilization methods are 
practicable. 

Col. C. McD. Townsend once. stated 
of these works that their effect was so 
promising it is to be regretted that they 
had not been maintained and the experi 
ment continued. Col. J. R. Slattery. 
now deputy chief engineer, New York 
Board of Transportation, after looking 
over Mr. Williams’ articlé, stated it as 
his impression that the works were 
abandoned because it was more economi- 
cal to maintain channels by dredging 
than by permanent works. Spur dike 
and training walls accomplish some im- 
provement in navigable channels but 
rarely accomplish the entire result, 
hence only reduce the amount of dredg- 
ing, but, Colonel Slattery says, insuffi- 
cient funds usually prevented putting the 
dikes as close as most engineers thought 
essential. 





WO sections of the Mississippi River, where 
obstructing bars had previously hindered naviga- 
tion during low-water periods, were selected to be 
improved by an initial appropriation of $1,000,000 made 
by Congress in 1881. One of these two stretches of 


_tiver was Plum Point Reach. Old steamboat men aver 


that this reach at one time extended from Hale’s Point, 
Tenn., to the vicinity of Osceola, Ark., a distance now, 
by river, of about 32 miles, but it must have been much 
shorter then, as the river was straighter. 

Since the lower part of this reach was the most 
troublesome, it was improved first. The part thus 
selected. for experiment extended from the bight of 
O’Donnell’s Bend to the foot of Bullerton Towhead— 
a distance, as the airplane flies, of 11 miles; in midstream 
15 miles; or, as many a steamer has been compelled to 
go during low water, 20 miles. 

The method of improvement, as first adopted, was by 


contraction and revetment—that is, to shut off the 


“chutes” and minor openings between sandbars, thereby 
forcing the water into one main channel in order to 
induce scour. At the same time the concave banks were 
protected by revetment. 

It was with a part of the $1,000,000 fund that the 
village and fleet (which Mark Twain noted as being at 
Plum. Point) were maintained, while the banks, tow- 
heads and bars were being impregnated with Uncle 
Mumford’s “pegs.” 

In detail the works of improvement were somewhat 
as follows: Rows of cypress or other piles were driven 


and braced, some across the low places between the bars, 


other rows projecting from the shores, usually at an 
acute downstream angle. Woven brush mattresses were 
ofttimes placed on the. bottom where piles were to be 
driven. Mattresses were sunk along the concave banks 


—Epbiror. 


to the low-water line. From this line ,to the top the 
bank was sloped by hydraulic grading ahd covered with 
rock or brush mats. Across the chute of Island 30 a 
crib dike on a woven mattress was filled with rock. 

If the cost of the levee along one bank be included, 
the total cost of this rectifying project, to and including 
1904, amounted to twelve or fifteen millions, or approxt- 
mately $1,000,000 per mile. 

The reports of results are somewhat conflicting and 
always confusing. From the reports of the Mississippi 
River Commission, published during the early eighties 
of the last century, it would appear that the problem had 
been solved, for it was shown that where the prevailing 
depth over obstructing bars had previously been 5 or 6 
ft. it was, after the contraction works were completed, 
10 or 12 ft. when referred to the same level. Some 
eight or ten years after this report was published, river 
steamers, some of them government owned and operated, 
experienced much difficulty in finding a 6-ft. depth of 
water in the same vicinity, when the stage was no lower 
than before this work was done. It was still necessary 
for a long time thereafter to continue placing revetment 
and later during each low-water period to dredge 
obstructing bars within this reach about the same as in 
other sectors where no improvements had been made. 

It is not necessary to‘be guided entirely by reports, 
since the rock, brush, piling and sand are all there and 
the effects can be noted by anyone who will take the 
trouble to look. Therefore let ts make an imaginary 
downstream trip over this improved part of the river. 


VIEWING THE RESULTS IN 1904 


The year is 1904, which is about the half-way mark 
of time between the beginning of the improvement and 
now (1928). The river is low and the weather is clear. 
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You come down to the right of Island 26 and enter 
©’Donnell’s Bend some distance below its head. It is 
noted that the upper sandbar has moved down, which is 
a good omen, as it will prevent the bank from caving 
behind the revetment. The curve of the bend is irregu- 
lar. Some parts of the short line are nearly straight. 
At other places are points and indentations. All of the 
right shore, except a short stretch near the lower end, 
is sloping and is covered with rock or brush mattresses 
from the water’s edge to the top of the bank. On the 
other side of the river the bar, jutting out from the foot 
of Island 26, is bluff. The low-water channel here is 
not wide but has a depth of from 60 to 75 ft. below zero 
of the local gage. Soundings have been taken for this 
and other years and sections have been plotted to show 
graphically that there is no evidence of silting or of the 
low-water bed of the river rising. Here we have a mini- 
mum of perimeter in proportion to section ; consequently, 
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deep in this bend, being from 30 to 50 ft. below i. 
zero of the local gage. 

The sections in this bend are wider and the slope {> 5.) 
the bar side not so steep as in the other, but, taken «4 
whole, the sections show there is no pronounced tend: 
of the bottom to rise; however, there are several po it, 
or reefs of sand making out from the right-hand |. 
and extending toward the shore. 

Near the foot of this bend is Gold Dust, Tenn., whire 
there is a point covered with rock. After passing | 
point there is a short stretch of shore that is not revett«< 
Many piles were driven in this vicinity years ago, wher 
Gold Dust was at the lower end of Ashport Bend, |jut 
the river has since got in behind these pile dikes and the, 
are now out under a sandbar. Had you made the tri, 
fifteen years earlier, after passing Gold Dust you wout:| 
have gone nearly due north and would have entere:| 
Fletcher's Bend at its upper end, where there is 1. 


_ 


oy 


- COr Kate Aubrey Towhead ) 





PLUM POINT REACH IN 1904, ON WHICH IS SUPERIMPOSED THREAD OF STREAM AS OF 1927 


as Edward Atkinson had prophesied in Mark Twain's 
book, “Life on the Mississippi,” the bottom, not being of 
cast iron, has scoured. 

Having passed through the bend and by Daniel's 
Point, you are headed nearly due south in order to cross 
over to the river and enter Ashport Bend. Soon after 
passing Daniel’s Point, looking to the left you observe 
that there is some water coming through the chute or 
to the left of Island 28; also that the island is caving, 
on the chute side, near its lower end. To the right 
and nearly opposite the chute of No. 26 there is a large- 
sized dry ditch through the lowlands making from 
Daniel's Point. 

Again looking to the left you see a sandbar, compris- 
ing some 200 or 300 acres, in front of Ashport, Tenn. 
There is nothing unusual about a bar being in the head 
of this left-hand bend and, besides, it extends down- 
stream far enough to cover the upper end of the revet- 
ment. This bend is somewhat longer than the upper one 
and more concave. The shore revetment extends its 
entire length but is not in as good condition as that in 
O’Donnell’s Bend, since it is older and will need some 
repairs, but this is to be expected. The water is not so 


(1904) a flat bar covered with willows just high enough 
to hide a goose. 

Leaving the Tennessee shore, you head in a northwest- 
erly direction toward Arkansas. Looking to the left. 
while making this ‘crossing, you see the chute of Island 
30, where there is some water flowing between bars. 
One of these makes out from the head of Kate Aubrey 
Towhead (Elmot Bar) and the other from the Tennessee 
mainland, just above a bulge in the shore line known as 
Keyes Point. About 3 mile down in this chute is a 
dark streak across a pool of glassy water. This streak 
is the dam or crib dike extending from the Tennessee 
shore to Kate Aubrey Towhead. It was put there to 
close off this chute. By closer inspection it will be seen 
that there is an opening in this dike through which water 
is flowing—not much, but some. A little farther away 
and to the left is Keyes Towhead and still farther down 
is the head of Island 30, where the waters of the chute 
are divided, some going to the right and others to the left 
of the island. After making these observations you con 
tinue on by the head of Kate Aubrey and enter Fletcher’. 
Bend, where, as in the other two, the banks are revetted 
and generally stable. There is a bar covering the upper 
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en’ of the revetment and the deepest water is near 


the shore. 
, the other two the sections show that the bends are 
narrower and deeper as their lower ends are approached 


an. the shore sides of the channel are nearly vertical, 
bu: this bend is different, as there is a sandbar near the 
shore, in the bight of the bend a mile or so above its 
jower end. This bar covers the revetment along Lower 
Q-ceola Bar and the head of Bullerton Towhead; you 
therefore leave the shore below Osceola, Ark., and steer 
out into the river for a 4 or 3} mile, then come back to 
year the revetted bank extending nearly the entire length 
of Bullerton Towhead. At the lower end of this tow- 
head is Sans Souci—though you never would suspect it 
from the general appearance of things—where the Reach 
officially ends, in so far as protection works are now con- 
cerned. There is some piling farther downstream, but 
this is now so far out in Tennessee as to be difficult to 
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LOCATION OF REVETMENT, MATTRESSES AND GROINS 
WITH DATE OF LAYING 


(a) Daniels Point; (b) Ashport Bend; (c) Fletchers Bend ; 
(d) Osceola Bars; (e€) Bullerton Bar. 


locate. At the lower end of the bend just traversed there 
is some change of section, but the tendency evidently is 
to narrow and deepen. 

This ends the imaginary trip and, actual conditions 
having been noted, some definite conclusions may be 
predicated on the observation. It is evident that the 
stabilization of the banks has prevented silting. For 
several years there has been no great change in the shape 
or area of low-water section. There are no indications 
of the river’s bottom being elevated. Therefore Mr. 
Atkinson, backed by science, wins the first decision—on 
points. But Uncle Mumford, Mark Twain’s steamboat 
mate of 30 years’ experience and observation, is not yet 
“hors de combat,” or at least the river with which he was 
so well acquainted is not. 

The first half of the period of improvement having 
passed, we now enter the second. There are no clear 
lines of demarcation between the two intervals of time, 
as these have been arbitrarily divided merely for con- 
venience. ‘ 

Tue SeconpD PEriop 


After 1904 appropriations continued to be made about 
the same as before, until such time as we entered the 
“progressive era,” when there was much excitement 
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about the “14 ft. through the valley foolishness.” Then 
came the project or proposition of utilizing the equip- 
ment and organization that had recently completed the 
digging of the Panama Canal to excavate an auxiliary 
channel, 600 miles long, to be used by the Mississippi 
River if it felt so disposed. This later project was given 
wide publicity and much serious consideration, not so 
much because it possessed inherent merit but because 
its sponsor happened to be the President of the United 
States. These agitations produced beneficial results. 
Larger appropriations were obtained. 

The work of rectifying the river’s regimen and build- 
ing levees continued. When everyone believed the river 
had been tamed and rendered harmless, there came the 
unprecedented floods of 1912 and 1913. These were 
epochmaking because thenceforth “high waters” ceased 
and “floods” prevailed. Prior to 1913 and to a limited 
extent since, if a flood was mentioned it was always 
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understood to be the one in which Noah, the Ark, the 
dove and the olive branch gained fame. This change in 
mode of thought necessitated a change in method of 
obtaining appropriations, for whereas the Mississippi 
River had formerly been dependent on river and harbor 
acts and sundry civil bills, it was thereafter combined 
with the Sacramento River and became a distinct flood- 
control project. 

There were several good and valid reasons for this 
change. Aspersions had been cast upon the character of 
the river and harbor acts by scandalmongers and others, 
who claimed these to be “logrolling” affairs. Future 
appropriations were more definitely assured if the efforts 
of the various and numerous associations throughout the 
valley could be concentrated at one point of attack. In 
addition, the navigation problem or the desire and need 
to facilitate commerce and the postal service by improv- 
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ing inland waterways had ceased to exist, because there 
were but few boats and not enough traffic to support 
these few. 

Though river traffic was decreasing, appropriations 
were not. Under the provisions of the flood-control act, 
$5,000,000 or $6,000,000 a year was supplied for several 
years, then the amount was raised to $10,000,000 per 
annum, and this vear that amount is trebled, with a total 
in view of $325,000,000 for a completed project. 

The construction and maintenance of the levee system 
assumed paramount importance after these increased ap- 
propriations became available. There being no levees 
near the river along the Plum Point Reach except at a 
few places where the banks were already protected, the 
major part of the work was done elsewhere. No fur- 
ther effort was made to contract the channel in this 
vicinity. Even repairs to revetment in this reach were 
discontinued about 1919, and the completed job was 
turned over to the river for its use. 

A 1927 River Trip 

The year is 1927, the end of the last half of the 47- 
year period of river improvement. As before, the river 
is at a low stage, and you start at the head of Island 
26 and go downstream. But instead of going to the right 
of the island you go to the left, because there is a dry 
sandbar on the other side. Passing the head of the 
island, you enter a left bend. At the foot of this bend 
you pass through or over a part of the site of Ashport, 
Tenn. You are now headed west and cross the 1904 
channel at nearly right angles. Looking to the right it 
appears as if the willows extend from the foot of Island 
26 to the Arkansas shore. There is a low place and a 
small opening in these willows. This depression marks 
the location of the former deep and narrow channel 
between Daniel’s Point and Island 26 that had “less 
perimeter in proportion to section,” but evidently there 
was a slight mistake made somewhere, for it did not con- 
tinue to scour but filled. There may be enough water 
now in this former channel to float a skiff, but you are 
too far away to tell. 

Continuing, you enter a right-hand bend that is directly 
opposite one you navigated before. To your left the tops 
of high trees, a mile or two away, form a nearly straight 
lihe against the sky; a little nearer to you is another 
ldwer and: less clearly marked line, made by the tops of 
willows. The high trees are along the revetted shore 
of Ashport Bend, that was to stabilize the river. The 
low willows are where the channel was 23 years ago. To 
the right you notice a large ditch through which some 
water is flowing. Through this motorboats can pass 
from Ashport, Tenn., to Luxora, Ark., during ordinary 
river stages. This bend is not very concave, nor is it 
long. Leaving it, you pass Gold Dust, Tenn., about the 
same as before, but instead of turning off in a north- 
westerly direction to go over to Arkansas you go south- 
west into a left bend, where Keyes Point was formerly. 
You look for the crib dike that was to close off the chute 
of Island 30, but none of it is in sight. Possibly a part 
of it retains its former location, but it is now well covered 
with sand and willows. You are well over in Lauderdale 
County, some distance beyond the Tennessee end of 
the dike. 

You do not pass across the head of Kate Aubrey Tow- 
head as before, because it, with its bar and willows, 
extends along the right side of the channel to the chute 
or ditch you saw some 2 or 3 miles upstream. 

Leaving this short left bend, over what was a few 
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years ago taxable farmlands, you cross. over to near | 
foot of Kate Aubrey Towhead, then circle to the | 
across the site of a 200- or 300-acre farm on Island .) 
If the day is clear and you know where to look, you ¢ 
see the water tanks at Luxora and Osceola, Ark. Ait 
passing over what was formerly Island 30 you ae 
headed toward a short left-hand bend, made into wl 
was formerly Plum Point. But instead of passing 
mile or more to the west of where the Plum Point store, 
cotton gin and steamboat landing formerly were situat« (| 
you now pass half a mile or more to the east of that loc:- 
tion. The river has removed the plantation, and severs 
years before this trip a steamboat sank in 40 or 50 fr. 
of water near where the cotton gin stood, but both the 
boat and the gin site are now covered with sand on which 
willows are growing. After passing what is now termed 
Plum Point, though in reality a bar made below that 
point, you again cross the river and enter a right-han« 
bend that might appropriately be called Fletcher’s Bend, 
but you are now some 6 or 7 miles below the place 
where you entered that bend 23 years ago. Now, follow- 
ing the caving bank of the right-hand shore, you pass 
the lower end of Bullerton Towhead and end the second 
imaginary trip. 


THe Works Have DISAPPEARED 


During this last trip down no mention was made of 


. revetments or works of contraction, for the simple reason 


that there was none in sight, except near the lower end 
of Kate Aubrey and well out on the bank the tops of a 
few old piles; but one must be a close observer to distin- 
guish these from the rotten tree stumps by which they 
are surrounded. There are also a few piles that were 
driven near the southern shore of Plum Point and were ; 
for a long time covered with sand and trees but are now: 
being dug out by the river after it had removed the 
mainland and entered into the bar below. 

Much revetment is still intact, but during low-water 
periods it would be necessary to organize an exploration 
party and do much excavating. to locate the greater part 
of the $12,000,000 or $15,000,000 worth of bank protec- 
tion and channel contraction work done within this Reach. 

As far as this change of channel from the stabilized 
to the unstabilized condition has affected navigation, it 
has been beneficial. Before the change and while it was 
being made there were always obstructing bars to be 
found at several places, whereas during recent years 
there has been only one point (near Ashport) where 
dredging was necessary in order to maintain a channel of - 
project dimensions. _From this it appears that Uncle: 
Mumford was correct in his surmise about this not being 
“the kind of river that you can boss around and make 
stay where you put it.””. Therefore he wins the second 
decision with a knockout blow. 

To sum up the experiment of Plum Point Reach, it 
may be permissible to quote from the findings of the 
committee of Engineering Council, as published in Eng?- 
neering News-Record, Feb. 9, 1928, and state that appar- 
ently the principles of stabilization projects, just as 
recommendations of flood protection, “do not rest on a 
sufficiently adequate knowledge of the underlying facts 
to make them dependable.” 





Concrete-Placing Equipment in Spain 
The mast type of concrete-placing ‘equipment has been 
employed for the first time in Spain in the erection of 
the new railway station at Barcelona, according to reports 
received by the U. S. Department: of Commerce. 
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Combating Ice and Low Temperature 
at Hydro Plants in Norway 


Methods of Combating Ice Troubles at Spillways 
and Intake Racks, Together With Repair of 
Roller Gate Sill at Raanaasfos 


By OrEN REED 


Assistant Designing Engineer, 
San Joaquin Light & Power Corporation, Fresno, Calif. 


CE TROUBLES were very serious at the earlier 

Norwegian hydro plants, but the causes of these diff- 
culties have been closely studied and methods have been 
adopted which largely obviate operating troubles from 
ice at the modern plants. Supplementing an article on 
design and operation of Norwegian sector and roller gates, 
published in Engineering News-Record, Sept. 6, 1928, 
p. 358, the writer sets forth in the following the results 
of observations of Norwegian practice in combating ice 
troubles at spillways and intake racks. 

The natural state of the rivers of southeastern Nor- 
way, with many rapids and falls, was very favorable to 
the formation of needle ice, which was difficult to handle. 
The earlier plants, as Kykkelsrud and Hafslund, had 
only small forebays but diverted the flow through long 
headraces to the power house. The velocity in the head- 
race was high, and block and needle ice was carried to 
the intake racks, where they accumulated rapidly and 
sometimes caused complete shutdown of the plant. At 
the more modern plants a series of minor falls and rapids 
are combined into one head by a dam. This forebay 
pond is soon covered with ice in the autumn and flow 
for the plant is drawn from beneath the ice cover. 

The ice cover on the forebay is an effective means of 
preventing drift ice from reaching the intake racks. Sur- 
face ice is broken up into drift ice by variations in the 
river level. Ice chutes were provided at the forebays of 
the older plants to take care of block ice. A surface cur- 
rent is created along the racks when the control gate is 
open and the ice is easily removed. Needle ice tends to 
rise and stick to the ice cover of a large forebay and 
does no harm. When the forebay is small, the velocity 
of the water is comparatively high and the needle ice 
is carried to the racks. When the ice needles strike the 
bars of the racks, they stick to them, accumulating 





FIG. 1—DAM AND INTAKE AT KYKKELSRUD, NORWAY 
Forebay pond is shallow and the approach velocity is com- 
ratively high, causing block and needle ice to be carried 
nto the headrace, at left. Siphon spillways, in center, 
having a capacity of 8,800 sec.-ft., serve for pend regulation. 


NEWS-RECORD 805 





FIG. 2—NEEDLE DAM AT KYKKELSRUD 
Needles are difficult to keep tight and workmen must main- 
tain an open lane in ice in front of dam 


rapidly until the intake is choked up entirely. The rack 
bars are thus subjected to a severe strain. 

During the first years of operation at Kykkelsrud hand 
rakes or scrapers were used to clear the intake. The 
rack bars are about 28 ft. long and it was nearly impos- 
sible to keep them clear. During the winter season 100 
to 120 men were employed in this way. In 1913 electrical 
heating of the rack bars was first tried. The bars are 
in groups of four and the groups are in series. The 
series connection is made by a piece of channel iron, 
welded to the end of the bars. The bars are fastened to 
an oak framework, which serves as insulation. About 
300 amp. of 50-cycle alternating current is required per 
bar. Power consumption at Kykkelsrud is about 0.2 kw. 
per second-foot of flow. Electrical heating of the racks 
has been very successful and only one man is now re- 
quired to take care of the forebay. This system is also 
installed at Vamma, Raanaasfos, Lerfos and Hafslund 
in Norway, and Trollhatten in Sweden. 

Heating of the racks with steam has been tried but 
has not been very successful. In such installations, the 
racks are made hollow and contain steam pipes. Me- 
chanical rakes were also tried without success. 

At Vamma and Solbergfos the generators are totally 
inclosed and the heated air is led through large ducts to 
the dam and forebay. The outlet is above the normal 
water surface and the current of air can be directed to 
the water near the racks. Except in very severe weather 
the ice is melted to a distance of 15 to 25 ft. from the 
racks. Electrical heating of the rack bars has not been 
necessary at Vamma, and at Solbergfos entire reliance 
is placed on the heated exhaust air to prevent ice trouble 
at the intake. It has not been necessary to use the elec- 
trical heating system at Raanaasfos. At this plant there 
is a set of coarse screens in front of the usual intake 
racks. The spacing of the coarse screens is 3.2 in. In 
winter the upper half of the intake rack is removed and 
small pieces of ice and drift are carried through the tur- 
bines without harm. There has been no clogging at the 
coarse racks. 

Serious trouble has been experienced at needle dams 
from ice. If ice is allowed to freeze to the needles, the 
needles will be lifted over the sill when the pond levei 
rises and the diversion will be temporarily lost. Con- 
stant attention from the operators is required to prevent 
ice formation on the needles. The curved upstream 
faces of sector and roller gates prevent the attachment of 
surface ice to these gates. 
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Trouble at Expansion Joints—Due to the large daily 
and seasonal variation in temperature, contraction joints 
in dams are closely spaced. At Vamma dam the con- 
traction joints are 32.8 ft. apart. The spacing at Raan- 
aasfos dam is 32.8 to 49.2 ft. between the contraction 
joints. An ingenious and interesting repair was made 
at the seal beam of the roller gate at Raanaasfos in 1926. 
About two years after the dam was placed in service 
considerable leakage developed at the I-beam on the spill- 
way crest. It was found that the leakage occurred 
through the concrete around the bearing beam at two 
contraction joints and at one break at the splice joint 
along the I-beam. 

The breaks were about 12 in. wide. They started (as 
shown in the sketch) at one side of the seal beam, con- 
tinued under this and up on the other side. The concrete 
was partly washed away and that remaining in the bottom 
of the break was greatly damaged. ‘The gate seat should 
have been broken at the contraction joints and end clear- 
ance between sections of the I-beam should have been 
greater, as the spillway of the dam has a full south ex- 
posure and the dam as well as the gate is subjected to 
great variations in temperature. 

When it was decided to make repairs, a cheap method 
had to be adapted. A cofferdam would have been too 
costly for the small job and require too long to build. 
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After some study it was decided to use wooden.cylinders 
placed in front of the roller gate in such a way that after 
the roller was lifted somewhat, the cylinders would be 
forced against the apron of the roller and the crest of 
the dam by the water pressure. The wooden cylinders, 
as constructed, had an outside diameter of 21.6 in. and 
a length of about 16.4 ft. They were covered with 
2x5-in. planks and stiffened internally by open ribs made 
of 2-in. planks. The longitudinal planks were fastened 
to the cross-ribs by ordinary 6-in. nails and the ends of 
the cylinders were made tight. 

When the repair work was started, the cylinders were 
brought out in front of the roller gate on a float and 
filled with enough sand to sink them, so that they could 
he easily placed in position by a diver. They were placed 
end to end with about 0.2 in. clearance. The roller gate 
is provided on both ends with seal plates which could not 
be tightened by the cylinders, and wooden wedges were 
constructed for this purpose. These were made up ot 
three pieces held together by a bolt. When the wedges 
were in place, the downstream parts could be detached 
by loosening the bolt from the lower side, thereby leaving 
the seal beam entirely free. 

When everything was in place, the roller gate was 
lifted about 15.7 in. and the cylinders and wedges settled 
into position. There was some leakage at first, but 
within a short time this had decreased so that the repair 
could be carried out. The breaks were thoroughly exam- 
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ined and it was found that the concrete outside of th 
cracks was not damaged. After the breaks were cleane« 
of all damaged concrete they were filled with 1: 1 mortar 
The shrinkage crack along the I-beam was grouted unde: 
a pressure of about 10 Ib. per sq.in. 

After the repair had been made and the new concret: 
had set eight days, the roller was lifted and the cylinders 
and wedges were forced from under the gate by the 
water. The whole work of repair, including the making 
of the cylinders and wedges, was inexpensive and re- 
quired three days. 





Unusual Design in New Theodolite 


Geodetic Survey Instrument for Precision Work 
Embodies Many New Ideas—Field 
Test Proves Satisfactory 


By Douctas L. PARKHURST 
Chief, Instrument Division, U. S. Coast and Geodctic Survey 


HE theodolite is purely an angle-measuring instru- 

ment. In theory it is quite simple, consisting of a 
graduated circle mounted on a suitable leveling head 
which may be set rigidly with respect to the earth. A 
telescope fitted with cross-wires is revolved upon a cen- 
tral axis with reference to this circle, and the angle be- 
tween two points on which the telescope may be trained 
is measured by means of suitable microscopes attached to 
the telescope support. To construct an instrument that 
will accomplish this regular measurement with the refine- 
ment necessary for precise work is much more of a 
problem than would appear from the foregoing descrip- 
tion. In the first place, fits between moving parts must 
be exceedingly close. The circle must be very accurately 
divided, with no unevenness in spacing of the dividing 
lines, the line of graduations must be truly circular, and 
the gtaduations themselves must be concentric with the 
axis of rotation of the telescope. There must be no play 
between the axis and its socket, there must be no changes 
in dimensions due to variations in temperature which are 
not compensated for and there must be no warping of the 
materials due to aging or other reasons. These are only 
some of the major problems involved in the design of 
such an instrument. 

The U. S. Coast and Geodetic Survey has experienced 
great difficulty in procuring satisfactory theodolites and 
has, accordingly, designed and built an instrument that 
possesses a number of decided advantages. In this in- 
strument the three-armed leveling head is made of a 
stiff aluminum composition, with U-shaped cross-sections 
to give a maximum of rigidity with a minimum of weight. 
The leveling screws are of steel, with threads smoothly 
and accurately cut, and are carefully fitted into their 
respective threaded holes in the leveling head, the latter 
being provided with clamping screws so that, after level- 
ing, the head may be locked in position. 

The bearing for the vertical axis upon which the 
telescope revolves is made of a homogeneous cast iron 
which is tightly threaded into the aluminum head. As an 
added precaution, this part is made slightly oversize, and, 
when assembling, the head is heated, the socket screwed 
tightly into place and the aluminum allowed to shrink 
onto it. 

The axis of the new theodolite is designed according 
to an entirely new principle. It is about 5 in. in length, 
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Ithe | aring being in the form of two truncated cones of 


deci cdly different angles, the cones, extended, meeting 
at 2 common apex, this apex being very nearly at the 
act. | lower end of the axis. The angles used were 


£15 deg. and 60 deg. respectively. With this design dif- 
Pierccces in temperature coefficients of axis and socket 
Fare of no moment, as lateral and longitudinal expansion 


are always proportional and the fit is maintained regard- 
less of how the temperature may vary, the only result 


Hbeing that the telescope may be elevated or lowered 


§ slightly. This part is a forging of high-grade tool steel 
Pand is unhardened, as it was felt that the hardening 
F process might set up strains in the material which would 
§ ultimately release themselves, resulting in warping. 


lhe standard is of hard cast bronze. The telescope 


F rests on wye-shaped bearings at the top, having stainless 
steel inserts at the points where there is contact. One 


) cide is slotted and is provided with two adjusting screws 
» so that the surfaces of the wye may be raised slightly by 


squeezing them together, for adjustment of the axis of 


the telescope for horizontality. The micrometer micro- 
§ scopes by means of which the circle is read, are the most 
§ delicate part of the whole instrument. The microscope 
consists of an objective and eyepiece which magnifies the 


image of the graduations many times. The aperture of 
the objective is such that one full degree on the circle 


» may be observed. 


The micrometer slide is actuated by a fine pitched 
screw working against two light springs. In the instru- 


/ ment being described, the micrometer drum is divided 


nto 120 parts, and 24 turns equal five minutes. A most 





FIG. 1—NEW THEODOLITE BUILT BY COAST AND 
GEODETIC SURVEY EXPERTS 
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FIG. 2—THE VERTICAL AXIB BEARING IS OF TWO 
CONICAL SEGMENTS WITH THE SAME APEX 


important feature of these micrometer boxes is that there 
shall be no lateral motion when the traversing screw 
is rotating, other than that due to the advance of the 
thread; consequently, errors in lead of the screw must 
be carefully guarded against. Where the thrust is taken 
up by a screw ending in a point working against an anvil, 
as in the type shown in the illustration, this point must 
be concentric with the axis of rotation. In designs where 
there is a collar bearing against a plate, the thrust surface 
of this collar and its corresponding bearing on the box 
proper must be a plane normal to the axis of rotation, 
and provision must be made to prevent the introduction 
of dirt. 

To facilitate the reading of the micrometer a very fine 
comb is located in the box at the focal plane, the teeth of 
the comb being spaced one minute apart as measured on 
the drum. At the center of the comb a deeper slot is 
used as a zero point and adjustment is provided so that 
this may be moved endways in the box to insure location 
of the two zeros 180 deg. apart. As the drums of the 
micrometer microscopes are to be read at night, it is 
necessary to provide some means of illumination for 
them. It has been the practice in the past to make these 
drums of metal or white celluloid and to illuminate them 
with a flashlight when a reading is to be taken. As the 
intensity of the flashlight illumination is very much 
greater than that of the signal as seen through the tele- 
scope, it has an annoying blinding effect upon the ob- 
server. In this new instrument the micrometer drums 
are made of a thin ring of glass, carefully ground cir- 
cular, the lines and figures being etched upon the exterior 
surface. The reference line is also on glass, and its 
underside, together with that of the graduation ring, is 
lightly frosted. A small electric bulb is mounted so that 
its rays illuminate the interior of the ring when a key is 
pressed, causing the graduations to stand out boldly. 
The brilliancy of the bulb may be regulated by a rheostat. 

The microscopes are mounted about 3 deg. from the 
vertical, to facilitate illumination of the graduated sur- 
face. The microscope eyepiece is fitted with a prism so 
that observation may be made at about 45 deg. from the 
vertical. The microscopes are mounted in an aluminum 
casting attached to the standard by a stout hinge bearing 
at the top, with a lug fitting tightly into a corresponding 
slot in the standard to prevent sideways motion. The 
lower end carries a 4-in. threaded stud, which, passing 
through a hole in the standard, allows for radial adjust- 
ment by means of two counteracting nuts. This part is 








808 ENGINEERING 
similar to wye level design. The two microscopes are 
mounted as nearly 180 deg. apart as possible, the final 
adjustment being made by the setting of the zero point 
within the micrometer itself. 

The telescope is about 18 in. long, has an objective of 
2) in. clear aperture and is fitted with a 6-in. vertical 
circle read by verniers to ten seconds. It is of the in- 
verted interval focusing type, internal focusing being 
considered by many to be the best for such surveying 
instruments, as the design facilitates balancing and the 
telescope may be practically hermetically sealed. 

The optical qualities of the telescope must be high 
grade, and a resolution of 25 to 3 seconds is specified. 
This means that an object so small that it subtends an 
are of only 245 to 3 seconds must be clearly visible. The 
telescope is fitted with an eyepiece of about 45 magnify- 
ing power. 


As precision surveying is done at night, to cut down 





FIG. 3—DETAIL VIEW OF MICROMETER 


the effects of horizontal refraction due to heated air cur- 


rents, it is necessary to provide illumination for the cross- 
wires. This is done by drilling a small hole lengthwise 
of one of the trunnions of the telescope and placing a 
shielded electric bulb so that it will shine through this 
hole against a small 45 deg. prism or mirror located at 
the junction of the axes of trunnion and telescope. Inten- 
sity of the light may be controlled by a small rheostat. 
The work being done in nearly total darkness and the 
field of view of such a telescope being restricted, it is 
convenient to have some sort of external pointing device 
which will make it easier to train the telescope upon the 
signal. This consists of a half segment of a lens mounted 
on top of the telescope at the eyepiece end and focusing 
a few inches away along the barrel upon a small frosted 
glass plate, blackened with the exception of a small tri- 
angle. This plate is illuminated by a small bulb shielded 
so that no light may come to the observer's eye except 
through the half lens. The triangle then appears as a 
bright spot and when properly adjusted the observer may 
look over the top of the sighting device and see both 
the signal light and the illuminated triangle at the same 
time. When the triangle is brought in conjunction with 
the signal light, the signal will appear in the field of view 
of the telescope and final adjustment is easily made. 
The assembly of telescope, standard and microscopes is 
commonly referred to as the alidade. This assembly is 
rotated upon the vertical axis as a unit, and when a 
pointing is to be made, may be clamped and a slow motion 
tangent screw used for fine adjustment. Improper de- 
sign of this clamp and slow motion screw are a prolific 
source of trouble. Both clamp and slow motion screw 
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of the new theodolite are departures from the custon: +, 
The clamp is in two parts which fit around a care/. |ly 
machined surface directly beneath the bearing of -he 
graduated circle. These two parts, when tightly faste eq 
together, must turn freely but must not be loose, one 
extending to and beyond the cover of the circle. 5 
end is forked, one side carrying the slow motion tang. nt 
screw and the other a counteracting spring and plunyer 
The slow motion screw acts against a lug fastened to the 
cover and projecting into the fork. The other half of 
the clamp extends in the opposite direction and is mercly 
a counterweight. Clamping is effected by means o{ a 
rectangular block sliding radially in a carefully fitted 
recess in the clamp body, its inner surface being an arc 
of the same radius as the bearing. A long thumbscrey 
extending beyond the fork in a radial direction has a 
pointed end which presses against the block and, forcing 
it against the bearing, locks the clamp. The design is 
such that upon releasing the pressure of this thumbscrew, 
the block is withdrawn from the seat so that there can he 
no dragging. In practice it has been found that the 
weight of the clamp introduces an appreciable amount of 
friction upon rotation of the alidade, and in this instru- 
ment a light thrust ball bearing has been introduced at 
this point to prevent this. 

In customary tangent screw design, the screw, actuated 
by a thumb wheel, presses against a lug on the alidade 
and works against a spring and plunger. If the end of 
this screw is pointed or rounded and the contact point is 
not concentric with the axis of rotation, an irregular and 
lifting motion is imparted to the alidade, which is trouble- 
some when making fine adjustments, and furthermore this 
screw is exposed to dust and dirt, resulting in excessive 
wear. It is of course important that the screw shall not 
be loose. In the new design a thumb wheel is attached 
to a sleeve which rotates in one arm of the fork, suitably 
restrained against lateral motion. The sleeve is bored 
out and threaded and actuates a plunger which is held by 
a pin against rotation, the plunger bearing against the 
alidade lug, moving in and: out upon rotation of the 
thumb wheel. No eccentric motion can be imparted to 
the alidade, as the plunger does not turn. The threaded 
parts aré entirely inclosed away from dust and dirt. 

The graduated circle is made up of two parts, the circle 
plate proper and the central bearing, both parts being of 
bronze. The plate is adjustable with reference to its 
center by means of four counteracting fine pitched screws 
so that the center of the circle of graduations and that 
of the bearing may be brought into coincidence. The 
graduations are applied by a dividing machine on a ring 
of sterling silver 9 in. in diameter, jg in. thick and about 
3 in. wide. 

The circle plate is mounted on two 45 deg. conical 
bearings on the exterior of the cast-iron vertical axis 
socket. These bearing surfaces are 1} in. apart, and the 
circle is held in place by gravity and by flat springs. The 
circle may be turned to any position by hand and is 
held in place by friction only. As it is entirely separated 
from the alidade, no turning movement is applied upon 
rotation of the latter. 

The complete theodolite weighs 33 Ib. 


} 
i€ 


It was used 


during the 1927 season on an arc of triangulation be- 
tween Harpers Ferry, W. Va., and Pittsburgh, Pa., and 
gave excellent results, the average error of closure of the 
64 triangles measured with it being 0.81 second of arc. 
As it is axiomatic that the included angles of any triangle 
total 180 deg., or 648,000 seconds, the average error of 
closure was then one part in 800,000. 
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FIG. 1—COMPLETED NEW SPAN ON PENNSYLVANIA RAILROAD’S MONONGAHELA RIVER BRIDGE 
Temporary sidetrack in foreground on girders, Stiff-leg derrick on top chords used to dismantle old span. 


Replacing a Railway Span at Congested Site 


With a River at One End, a High Bluff at the Other and a Railway Yard Beneath, 
Renewal Was Made Without Interrupting Pennsylvania Railroad 
Traffic in and Out of Pittsburgh 


N UNUSUALLY difficult piece of railway bridge 
work was encountered in renewing the 183-ft. 
span in the Monongahela River bridge on the 
Pennsylvania Railroad Company’s Panhandle Division 
at Pittsburgh. This span carried the Pennsylvania over 
the Baltimore & Ohio passenger yard, and thefefore dur- 
ing the renewal work very heavy railway traffic had to 
be maintained under the span as well as over it. The 
problem was further complicated by the fact that no 
storage space was available for the construction mate- 
rials at either end of the bridge. The south end of the 
span was over the river, with street crossings and a tun- 
nel through a near-by high bluff on the north end. The 
only place available for storage of erection materials and 
the new steel was a yard on the south side of the river 
about a mile from the site of the work. As new steel 
or erection materials were needed they were transferred, 
by work train between regular train schedules, across the 
river and placed on a temporary sidetrack erected along- 
side the main tracks. 

In brief, the job was accomplished by erecting the new 
span on falsework spanning the B. & O. tracks and 
alongside the old span, and then rolling the old span 
downstream at the same time that the new span was rolled 
into permanent position. This necessitated (1) cutting 
down the north masonry pier No. 2 (the south pier had 
heen cut down when the new river’ crossing spans were 
erected in 1903), (2) supporting the old truss span 
during masonry alterations and the insertion of the roller 
nests, (3) erecting falsework extensions upstream and 
downstream from the old piers for the support of the 
roller nests to be used later for shifting the old and new 
spans, (4) erecting the main falsework to carry the 






new span during erection, (5) erecting the new span on 
falsework, (6) rolling both spans downstream simul- 
taneously until the new truss span was in permanent 
position on the old piers, (7) dismantling the old span 
with stiff-leg derricks placed on the top chord of the 
downstream new truss and (8) removing the falsework. 

Masonry Alterations—The masonry alterations on the 
north pier were required by an increase in distance from 
base of rail to bridge seat for the new span. This lower- 
ing of the bridge seat made it necessary also to construct 
a new concrete wall on the pier for the support of the 
ends of the approach girders. 

The first step in the work was the placing of jacking 
bents and jacking rigs as shown in Fig. 3. A section 
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FIG. 2—PLAN OF FALSEWORK FOR REMOVING RAILWAY 
TRUSS AT PITTSBURGH 
Note cramped location of work, with Monongahela River at 
one end, trestle at other end and railway tracks beneath 
Falsework extensions to piers used for rolling old truss out 
of position and new truss into position. Other falsework 
used to support sidetrack and new truss during erection 





ENGINEERING NEWS-RECORD November 29,1 


Grater approach sane: WS truss span about 14 ft. long had to be burned from the ends of 
approach girders to permit the placing of the jacking 
on the north pier and further to give sufficient cleara 
for moving the new span into position. The rig consis: 
of a 200-ton jack whose force was applied to the tr 
pin through a lever beam and ten turns of 3-in. wire ro) 
Between trains the shoes of the old span were jack 
up one at a time, the old pedestals removed and t 
groups of 24-in. I-beams 8} ft. long inserted on beari: 
resting on the masonry ( Fig. 4). 
With this accomplished, the old masonry was remov: 
eee rh between lines AA and BB (Fig. 4) at both ends of 1 
° F pier and new grillages placed to receive the new spa 
The first grillage consisted of 18-in. I-beams 5 ft. 2 i) 
Secan aad, long, on top of which were placed 1-in. plate fillers ai‘ 
an additional grillage of 15-in. I-beams with cover plat« 
5 ft. 2 in. long. This cover plate was at the exact ele, 
tion of the top of the new coping. 
= pias 7 Before further jacking of the old span, the two groups 
1 r we if of 24-in. I-beams 84 ft. long were attached to the shoc. 
Approach span 4. ' so that they would lift with them. Then between trai. 
—— “Se : these shoes were jacked up one at a time and the bear 
ings under the 24-in. I-beams removed and replaced |) 
wood blocking. This, in conjunction with the stec! 
grillages, carried the truss loads to the pier. Then after 
blocking the east approach girder on a temporary fals« 
work bent the masonry outside of lines BB was remove: 
wt both ends of the pier and replaced outside of the con- 
struction joints by the new concrete coping. 
heconstrocted | | On this new concrete, blocking was placed to carry 
pier b> - . 
two 20-in. I-beams 28 ft. long for the support of the end 
- = stringers in the old span, and another group of three 
Section onCenterLine of Truss! ' : : ¢ 
; ‘ 20-in. I-beams 28 ft. long for support of the ends of the 
3—JACKING RIGS USED ON NORTH PIER TO PLACE : . ae : - 
OLD TRUSS ON ROLLERS girders of the approach span. Blocking was placed be- 
South pier jacking arrangement similar. tween the old masonry and the bottoms of these two 
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FIG. 4—MASONRY ALTERATIONS AT NORTH PIER 


This pier had to be cut down to take the deeper new truss. Removing the old masonry, transferring the old truss to rollers and 
placing new grillages and concrete for the new truss required an unusual co-ordination of operations, 


4 ‘ Construction yoint 
9 d 


mn 
CL.of pier No.2 








ps 
i 


> 
2 


— =" 


"£9 
§ 





ember 29,1928 ENGINEERING 


[KR -- 55*/4 "total movement > & 

CL. old West truss) CL. old West truss | § 
after gras before rolling -- 7 * 

* 

Keeyebars| ss 2 
imerican Railway 10°6"BoFR to 8°x2"xS*- Si yeplork, & 
«press Go's Buileing ak, ‘new bridge seat » ~ 








,6-/30 Ib. rails 












© . 
~ Rows: Bx IO"x 3" $8 os g 
if rod x3 I ,..2-4°%x8" SRE $ 
35% 23'c.toc j 3 
| Os g! erection girders sj! 
Weave, / oe . ‘ ioe XV} 
t | wan Erection track | \F%/2OOR 
‘ yj " <=: --¢ iy fit 
“soatait Te. 7B of Ry : al | 


19" C.40 Ce. _\es>) 


a F26" pic. Bolt 10" "x2" 








| tong tualinal to ; 


NEWS-RECORD 





sare St oe 


Rolling Falsework at North Pier (Looking North) 









oF) 
o— 
— 






° j 
e . o 3 a 
2K 5-6 Ji'c.10.c. new trusses 3 .Newsparerected + 
_ i 3 > je-CL. new briage $ 2” high : % 
: 5 & = 8 Present BofR, *'? ee et  . st > G 
EC es ORE | position ores .% e285, & 
32 — ee ues } rolling He vy suck 7c. 
SS N me A we (Se 
88 S XC : e aS 
oe Sry iw 
ep 1S he) 


18-in. 
these columns bearing on the 
With this connection 


stringers and 

bolted to them, 
28-ft. long 
made, the old pedestals under the stringers 
were burned off flush with the bottom of the 
18-in. columns. This permitted bolting new 


[-section steel columns 


I-beams. 


swat gee Bracing for 80! Erg pre eae bearing angles on these pedestals 
z & All loads now being carried on temporary 
jack Sof hs _ er: 2 CL new shoe 1/9" >| 8 steel work, the old masonry could be removed 
2 {eR eetars ON ° between lines CC, permitting the placing of a 
if ene -+> ; tempprary steel support on the center line of 
re 74" eT , See! we the bridge which could carry all of the 28-it 
si bosd” | sg long I-beams. The removal of the blocking 
eh Sg and the remaining masoury between lines 44 
| Re si and CC on both ends followed. Concreting 
% Be iS was then completed in the 18-in. and 15-in 
RA i I-beam grillages, in the pocket in the center ot 











Detail of Support under end 
Floor Beams and Stringers 


Method of Hanging New 
to Carry Dead Loa 


Truss from Erection Girder 


FIG. 5—FALSEWORK AND ERECTION DETAILS 


Note the continuous falsework for simultaneously moving 


the old and ney trusses. 


groups of I-beams outside of lines CC, thus providing 
additional support to that offered by the new concrete 
under the ends. In order to make a connection between 
the old stringers and the 28-ft. long I-beams, holes were 
drilled in the outstanding legs of the end angles of the 





FIG. 6—ERECTING FALSEWORK FOR NEW SPAN 


Note steel bent in center. one bents of wood. Old span 
at left. 


73°6 mI 2B < 73" 
Details of Sdpport at Shoe 
Points to Carry Live Load 


the pier and in the new coping between the 
construction joints. 

With the completion of the concreting, the 
roller nests were placed under the end of the old 
span and blocking was inserted between the old 
shoes and the bottoms of the pedestals of the 
old end stringers and the top of the roller nests. This 
permitted the removal of the short 18-in. columns on 
the ends of the old stringers as well as the two 20-in 
I-beams which supported the columns. 

There remained, before completing the masonry alter- 
ations, only the building of a concrete wall on top of the 
new coping for the support of the ends of the deck plate- 
girder approach span. This was followed by the re- 
moval of the three 20-in. I-beams and the burning off 
below the upper surface of the new coping of the tem- 
porary steel support on the center line of the bridge. 

Falsework—It was necessary to erect falsework exten- 
sions to the piers both upstream and downstream to pro- 
vide end supports for the new truss span in its temporary 
position and for the old truss span after it had been 
rolled downstream. For the erection of the new span it 
was also necessary to erect four falsework bents (Fig 
2) between the upstream pier extensions and so placed 
as to clear the existing B. & O. tracks. These were 
timber bents with the exception of bent D, which was of 
built-up steel members. Bents A and B had been erected 
at the beginning of the work and supported the tempo- 
rary side track on 48-in. plate girders. 

On this falsework were placed the girders for use in 
erecting the new truss span. Girders 65 ft. long spanned 
between bents C and D and girders 80 ft. long spanned 
between bentg D and E. Between bents E and F six 
20-in. I-beams were used. Rails and roller nests were 
placed on the pier extensions and the rollers blocked 
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against movement. Details 
of the rolling falsework as 
well as the falsework for 
erection of the new span are 
shown in Figs. 5 and 6. 

In erecting the new truss 
span on the _ falsework, 
wedge jacks and hanger rods 
were placed over the. -.erec- 
tion girders to carry the floor 
beams as shown in Fig. 6. 
The bhottom chords were 
then bolted .to the floor 
beams and the new trusses 
erected by derrick car and 
completely riveted. 


By releasing the wedge 
jacks the dead load of the 
span was carried through the 
end floor beams to the false- 
work extensions of the piers. 
This permitted the removal 
of the erection girders, the 
wedge jacks and the hanger 
rods as well as the removal 

7 . FIG. 7 

of the falsework bents with Note 
the exception of bent J). 
This was left in place to provide support for the side- 
track extension after the new span was rolled into 
position. This sidetrack extension was formed by re- 
erecting the 80-ft. falsework girders from bent D to the 
falsework upstream from the north pier. 

sefore rolling the old and new spans it was necessary 
to remove part of the roof of the American [Express 
Company's building downstream from the old_ bridge, 
since the old span moved into this area. With every- 
thing in readiness, the old bridge was rolled downstream 
and the new bridge rolled into permanent position and 
track restored within twenty minutes without interfer- 
ence with traffic. The rails and roller nests were imme- 
diately removed from the upstream side and the new 
shoes placed beneath the new truss. The new shoes 
beneath the downstream side were not placed until after 
dismantling the old span. 


>. 


Pee ee ft hee 
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FIG. 8—OLD TRUSS IN POSITION FOR DISMANTLING 
Stiff-lezg derricks mounted on top chord ofenew span re- 
moved material to temporary sidetraek upstream shown in 
Fig. 1. Two trusses of old bridge moved in close to new 
downstream truss and rested on cantilever supports. 
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NEW SPAN BEING ERECTED BESIDE OLD SPAN 
jacking cables at bottom of end post of old truss. 


The dismantling of the old span was accomplished by 
stiff-leg derricks operating from the downstream top 
chord of the new truss, removing the old steel to cars on 
the temporary sidetrack. However, prior to actual dis- 
mantling of the old bridge, it was jacked upstream about 
2 ft. and its old upstream truss securely fastened to the 
new downstream truss of the new bridge. Then. by 
means of the stiff-leg derricks the top and bottom diago- 
nal lateral bracing and the stringers were removed and 
Yemporary struts placed for the support of the old down- 
stream truss during the moving of this truss upstream 
about 24 ft. Channel and I-beam cantilevers were hung 
from the new downstream truss for supporting the two 
trusses of the old bridge. Thus supported, as shown in 
Fig. 8, the old trusses were dismantled (the downstream 
truss first) and placed on cars on the temporary side- 
track. 

Administration—The erection plans were prepared and 
the work was performed by the Seaboard Construction 
Company, Philadelphia, Pa., under the personal super- 
vision of S. P. Mitchell, president of the company. 
Thomas Berger was superintendent in charge of the field 
work. For the Pennsylvania Railroad, J. F. Leonard, 
engineer of bridge and buildings, supervised the work. 





Highway Materials Located by Students 


Considerable’ saving in the cost of Wisconsin highway 
construction has «resulted from summer surveys made 
by geology ‘Students of the University of Wisconsin 
under the" direction. vf E. F. Bean, state geologist. The 
parties make ‘ari intensive study of the country through 
which a road is to be built, in order to ascertain the loca- 
tion of gravel deposits and other materials near the pro- 
posed location. Use of these materials eliminates charges 
due to freight, truck hauls and rehandling. The field 
reports are sent to a materials engineer. who determines 
whether the materials are of the right quality and in 
sufficient quantity to justify their use in the proposed 
project. 
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Test of Curing Methods for 
Concrete Road Slabs 


Half Width of Road Cured by Earth and Water 
and Other Half Divided Into Twenty Sections, 
Each Cured by Different Process 


3y D. D. McGutre 


Engineer of Tests, Department of Highways, Nashville, Tenn, 


ENGINEERING 


EVERAL methods of curing concrete roads have 

been employed in Tennessee, both as regular construc- 
tion and for research purposes. An outstanding feature 
of the results has been the variation in strength when 
different kinds of earth were used for curing. The chart 
(Fig. 1) shows a possible variation of 16.7 per cent in the 
strength of beams cured with red clay and brown loam. 
Such a variation has naturally caused curing methods to 
he questioned, and a test road is being constructed in co- 
operation with the Bureau of Public Roads. 

Route 15 through Fayette County traverses a relatively 
level section of southwestern Tennessee. The average 
humidity is low and the temperature is quite high. The 
subgrade conditions are the most uniform discovered on 
any stretch of road which otherwise might have been 
used. By a supplemental agreement with the contractor, 
the transverse dowel pins are eliminated and the cross- 
section of the pavement is thickened from 8-6-8 in. to 
8-7-8 in. Also, the expansion joint spacing is increased 
from 50 ft. to 200 ft. One-half of the pavement ( Fig. 2) 


METHODS OF CURING CONCRETE SLAB ON TENNESSEE TEST 
ROAD 


Rection No Curing Medium Manner Applied Subgrade Treatment 
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1 Burlap 24 hr 

2 Burlap 48 hr 

3 Burlap 72 hr 

+ Burlap 96 hr 

5 No curing 

6 I Rs 7 as. pcueme ease ean dee a, elec news we 
7 Sodium silicate Surface application Bare 

8 Asphalt emulsion Surface application Bare 

9 Calcium chloride* Surface application Bare 
10 Calcium chloride t Surface application Bare 
WW Tar, hot and cold Surface application Bare 
t2 Hunt process Surface application Bare 
13 Hunt process. . Surface application Tar paper covered 
14 Tar, hot and cold Surface application Tar paper covered 
15 Calcium chloride t Admixture Tar paper covered 
16 Calcium chloride* Admixture Tar paper covered 
17 Asphalt emulsion Surface application ‘Tar paper covered 
18 Sodium silicate Surface application Tar paper covered 
19 Earth partly wet Sew hele ; 
20 Ponded.. j A 

*2 1b. per square yard. +2} lb. per square yard. 


Strength Pounds per Sq.In.,Modulus of Rupture 
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DIFFERENT KINDS OF EARTH USED FOR CURING 


IN MODULUS OF RUPTURE DUE TO 
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FIG. 2—ONE-HALF EARTH CURED; OTHER HALF CURED 
BY DIFFERENT METHODS 


is cured by the contractor by the regular earth-and-water 
method ; the other half is cured by state forces as shown 
by the accompanying tabulation. 

The dowel pins are eliminated so that if there be a dif- 
ference in expansion between the research sections and 
the earth-cured sections, shear will be unhampered. ‘The 
cross-section is thickened to offset the deficiency in design 





ee 











caused by eliminating the dowel pins, and the expansion 
joint spacing is increased in order to increase the expected 
difference in expansion. 

From each half of the pavement, three sets of beams 
(6x6x46 in.) are made each day and cured as nearly as 
possible in the manner of the research section of the 





FIG. 4—BEAM-TESTING MACHINE MAKING FIELD TESTS 
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pavement. Three other sets are made at the same time 
and cured with wet earth. Each day a set of beams with 
no curing whatever is made as a control of concrete 
strength. 

The beams are constructed in a gang-mold (Fig. 3) 
placed on the shoulder. The concrete is thrown in in 
shovelsful from alternate ends, and after a form has been 
filled, it is spaded and struck off. The dirt-cured speci- 
mens are covered with burlap for 24 hours, after which 
the forms are stripped and the beams are placed on the 
top of the earth-cured half of the pavement and given the 
same treatment as the slab. All beams are broken in 
3, 7, 14 and 28 days with the transverse testing machine 
shown in Fig. 4, which is standard equipment in this state. 





Relative Street Use by Pedestrians, 
Vehicles and Street Cars 


Belt Line Around Denver Business District Located 
After Ascertaining by Count the Actual 
Use of Street Area 


Abstract of a paper presented to the Detroit meeting of 
the American Society for Municipal Improvements by 
S. R. DeBoer, city plan engineer, Denver, Colo. 


CTUAL use of street area by pedestrians, automobiles 
and street cars in the central business district of 
Denver, Colo., has been the determining factor in locat- 
ing an interior belt line or major traffic street surrounding 
the district. The pedestrian count showed definitely the 
boundaries of the main shopping district, since at the 


O Business blocks 
©) Department stores 
+ Hotels 








CENTRAL BUSINESS DISTRICT OF DENVER, COLO. 
Of the three heavy traffic streets, Sixteenth St., a depart- 
ment and retail store street, carries the heaviest load of 
pedestrians. Street-car traffic is heavier on the two adjoin- 


ing streets, banks and office buildings on Seventeenth St. 
and groceries and small retail stores on Fifteenth St. 
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WIDENING STREET UNDER TRAFFIC 


Four feet was taken from the sidewalk first on one side then 
on the other, traftic being closed off from half the street 
at a time 


borders of the district the number decreased suddenly to 
a very low count. The belt line was located at the break 
in the count. 

Denver’s downtown streets are all 80 ft. between prop- 
erty lines and have 48-ft. roadways. The plan of the city 
called for a major traffic street to surround the shopping 
district. This interior belt line would consist of 56-ft. 
roadways, leaving 12-ft. sidewalks. Outside of this in- 
terior belt is planned a major belt line of great width 
and ornamental character. This belt line will have a 
width of about 120 ft. between property lines and _re- 
quires a condemnation of property. The radiating major 
traffic lines end on this major belt line and use it to 
bypass the city. 

For the blocks where pedestrian travel was heaviest, 
50,000 maximum in 24 hours, it was felt that the present 
16-ft. sidewalks could not be reduced, but at the outer 
edge of the district, where the inner belt is located, the 
light count of pedestrians makes a reduction of sidewalk 
width from 16 ft. to 12 ft. possible. 

Together with the pedestrian count, the number of 
persons using the street cars and automobiles were platted. 
On the main shopping street, where a maximum number 
of 50,000 pedestrians occurred, the count showed 14,202 
persons traveling on one side of the street in street cars 
and 12,706 in automobiles. The number of motorists 
was arrived at by multiplying the number of autos by 1.5. 

On the shopping street west of the central street, 
Sixteenth St., are found a far higher number of strect 
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PAVEMENT BREAKERS DEMOLISH SIDEWALK SLABS 


cars and passengers. In character this is a grocery store 
street and contains no department stores. The street 
east of the central street has about the same number of 
street-car and auto passengers, and about the same num- 
ber of pedestrians, as the street west, or approximately 
one-half those using the shopping street. This street 
is a bank, railroad office and real estate office street. The 
district thus has a very decided division of use on the 
tnree streets. The change in character from the traffic 
standpoint seems to be indicated mainly by the number of 
pedestrians. The heaviest pedestrian street, indicated as 
the central street, is a decidedly department store street. 
The streets on either side of these through streets are 
of a different character. They do not carry street-car 
traffic, and automobile traffic is, accordingly, heavier. In 
spite of the fact that the post office and other public 
buildings are on these streets, pedestrian counts are light. 





AIR COMPRESSOR FOR PAVEMENT BREAKERS USED TO 
BREAK UP SIDEWALK SLAB 
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The three comparative counts in Denver have mainly 
been of value to determine the character of the streets 
and to locate the inner traffic belt in such a way that it 
will be as close as possible to the inner shopping district 
of the city. 

The counts show that the higher number of street-car 
passengers does not seem to encourage the department 
stores to move there. The heavy street-car traffic can 
well be located a block away from the department store 
street and still give it service. The count shows that 
banks do not need to be at the busiest corners but are 
well located a block away from the department store 
streets. It also shows that the heaviest pedestrian count 





TRACTOR CRAWLER LOADING FORD TRUCK 


After sidewalks were broken up by pavement breakers old 
curbs and débris were removed with crane. 


is not on the street of the greatest number of office build- 
ings but is decidedly on the department store street. 

Some calculations were made in regard to the street 
space used for each type of traffic. In the central street 
the middle 20 ft. of the street carried 28,557 street-car 
passengers, or 1,428 persons per foot of street width. 
The automobile lanes on the 48-ft. roadway, of course, 
are not economical. They carried 25,412 passengers on 
16-ft. widths (from the street width two lanes of parked 
autos must be subtracted), or 1,558 persons per foot of 
street width. These figures must not be confused with 
maximum capacity figures. 

On. the street west of the department store street the 
proportion is different, 20 ft. of roadway space used by 
the street cars carrying 42,058, or 2,103 persons per foot 
of street width. The number of motorists figured on the 
previous basis is 20,528 on a 16-ft. width, or 1,283 
persons per foot of street width. 
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Letters to the Editor 


Roller Gates on Dams Not Confined to 
Scandinavia and Germany 


Sir—Having read the valuable article on “Roller and 
Sector Gates on Hydro Plants in Norway,” by Oren Reed, 
in the Sept. 6 issue of Engineering News-Record and also 
having followed with interest the development of this very 
successful type of gate since the first installations in Scan- 
dinavia more than twenty years ago, I wish to add a few 
notes that might be of interest to your readers. 

The roller gate was invented and developed in Germany 
by the well-known engineer Dr. Max Carstanjen, director 
of the Maschinenfabrik Augsburg-Nurnberg, and built at 
its Gustavsburg works, but later on also built by licensees 
in various countries. The first installation, at Schweinfurt, 
Germany, was made in 1902-03 and consisted of one gate 
for 59 ft. clear width opening by 13 ft. height and one for 
115 ft. by 6.5 ft. 

For a number of years the gates were built of the plain 
cylinder type, for comparatively wide openings, but for only 
shallow damming heights. With the development of the 
apron and shield types the gates increased considerably in 
vertical dimension, until now gates of up to about 30 ft. in 
height are being built and installed. With the increased 
height the range of their application was increased, so that 
instead of being primarily ordinary crest regulators they are 
the most effective flood gates for deep notches as well. 

The application of the roller gate is not confined to 
Scandinavia, nor to Germany, where it was developed, but 
the type found use in modern hydro installations the world 
over. The following table gives the distribution of about 
250 single rollers installed in approximately 140 installations 
completed or in course of construction: 

Germany * . 140 





Rest of Marope.............0.. 14 
Finland ; ; 20 ee SR re 24 
er : : 19 ee I er ore 4 
Sweden.... Z ; 16 South America................ 3 


Czechoslovakia............... 13 _ 

About 250 

The largest gates are to be found in Scandinavia, Germany 

and United States. Data on some of these are given in the 
following table: 


Width of Height 
No. Opening, of Gate, Area, 

Instavlation Country Year Gates Ft. Ft. Sq.Ft. 
Raanaasfos.... Norway.... 1919 1 147.50 21.30 3,148 
Forshuvud. Sweden... . 1917 2 55.70 29.00 1,618 
Solbergsfos.... Norway. . 1919 3 65.60 28.70 1,885 
Wamma ; Norway. . 1913 1 91.80 11.50 1,055 
Kleinwallstadt Germany 1926 3 115.00 19.05 2,185 
Viereth : Germany 1922 2 98.40 19.70 1,938 
Long Lake oe ee . 1910 2 100.00 19.00 1,900 
Bellows Falls U.S.A... . 1928 2 118.00 18.00 2,125 
Trasquila Mexico... 1911 1 80.00 11.80 950 
Trollhattan........ Sweden....... 1907 2 65.60 13.12 860 


In contrast with the few larger gates listed above, gates 
have been built for as low a height as 20 in., for as narrow 
openings as 18 ft. and of gate area as small as 65 sq.ft. 

An important feature of the roller gate, of comparatively 
recent development and application, is the arrangement 
whereby it can be lowered below the bottom of the bottom 
sealing sill. There are often serious objections to the great 
wastage of water and loss of head attendant to opening the 
gates for sluicing out ice and débris. A design has been 
worked up and installation has been made by which the gate 
is dropped clear below the sill or bottom of the opening or, 
as is most customary in hydro practice, the gate is dropped 
1 to 4 ft. below the pond level, which allows ice and other 
floating matter to pass over the gate. This gate has also 
found application in navigation locks, taking the place of 
miter gates, either by being dropped below the sill or, as in 
barge traffic might easily be accomplished, raised high 
enough to clear the vessel. 

The arrangement of the detail of design for permitting 
the gate to be dropped below the sill is simple, consisting 
only of a square box of steel plate along the length of the 
bottom of the gate. This box communicates with the pond 


pressure by which the fourth side plate with attached seal- 
timber is held tightly against the machined sill plate. 
Until recently the gate has had comparatively limited 
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application in this country, perhaps due to its being patente: 
and also due to its initial cost, which is high compared jt) 
other types of gates. Since the construction was take: 1 
by a reliable hydraulic concern in this country some : 
ago, it is believed that this simple and reliable gate wil! 
increased favor with hydraulic engineers. The Wallen: 
pack, Bellows Falls and Leaburg installations are only : 


forerunners. Joun V. ZAHLEN, 
Del Rio, Tex., Field Supervising Enginee: 
Oct. 26, 1928. Devils River Hydro-Electric Developm: 


Man-Hour Costs of Water Main Trenching 
and Pipe Laying 


Sir—Following in the line of the article entitled “Man- 
Hour Costs of Water Main Trenching and Pipe Laying” 
published in your issue of Sept. 13, 1928, comparative 
details of two pipe-laying methods used in laying a 40-in 
diameter cast-iron pressure main in this country may be oi 
interest. 

The work described consisted of excavating for, distribut- 
ing and laying about 14 miles of 48-in. cast-iron pipe. The 
pipes were 12 ft. 4 in. long, they weighed about 10,000 Ib. 
each and the average depth of cover was about 4 ft., laid 
parallel and close to but at slightly lower level than an 
existing 42-in. cast-iron main forming one link in the main 
water supply to the City of London. In addition to this 
14 miles of “run work,” other and “special” pipe laying was 
included in the contract. The details are for the most 
part, however, confined to the laying of the pipe “run work.” 

Work commenced in July, 1924, four main “run work” 
gangs, two pipe-distributing gangs and several “special” 
gangs being employed. The run work was first organized 
on the following lines: 

The surface soil was stripped to a depth of about 12 in. 
and used as formation for a 7-ft. gage track on which a 3-ton 
steam crane operated. On the opposite side and over the 
existing main, a 60-cm. industrial track was laid and on this 
a small steam locomotive with two trains of 1-cu.yd. cars 
operated. Into the cars standing on the industrial track, 
the next 24 ft. (about) was loaded by hand and run direct to 
backfill. Following this the top frame of timber was set 
up, a few short runners being inserted where they were 
necessary. 

The ground varied from stiff clay to water-bearing sand 
and gravel; no rock was met with. The remainder of the 
trench, which varied from 7 to 14 ft. in depth, was excavated 
by hand and loaded into 4-cu.yd. tumbling skips; these in 
turn, when filled, were hoisted by the crane and emptied 
into a second train of cars standing on the industrial track. 
(A passing loop was formed at this point.) This material 
was run to spoil or to backfill as required, full-length runners 
of 9x3-in. space and a second frame of timber being 
inserted as the excavation progressed; wales were 16 it. 
long. When excavated to depth and after “joint holes* 
were made (in the bottom only), the pipes were rolled over 
the trench on two timbers, slung and lifted by means of a 
6-ton geared block supported by a steel gantry astride the 
trench and mounted on wheels. The timbers and struts 
having been removed, the pipe was lowered to its bed and 
pushed home. The joints were formed by first inserting a 
complete ring of } in. diameter lead rod into the socket. 
knocking this home hard. Asbestos jointing rings, clayed, 





TABLE I—COMPARISON OF THE RATE OF PIPE LAYING 
Four Main Gangs—‘‘Run Work” 
From Nov. 12, 1924, to From July 15, 1925, to 


July 15, 1925 Nov. 18, 1925 
Gang Weeks Pipes Per Week Weeks Pipes Per Week 
1 34 534 15.7 18 349 19.4 
2 16 288 18.0 18 451 25.0 
3 34 721 21.2 18 369 22.0 
a 34 549 16.1 18 436 24.3 
Average all gangs........... 17.8 22.7 
Best Rate Any Period 
Gang Weeks Pipes Per Week Period 
1 8 166 20.7 March 4, '24, to April 29, '24 
2 10 310 31.0 Aug. 12,'25, to Oct. 14,'25 
3 6 191 32.0 Sept. 30,°25, to Nov. 4,°25 
4 6 168 28.0 Sept. 30,'25, to Nov. 4,°25 
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were next fixed and run lead joints made. After running, 
the joints were knocked up by hand and as made were tested 
hy means of a special machine traveling along inside the 
completed pipe. When passed, the trench was backfilled, 
timber drawn, the backfill well watered and rammed, track 
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progression the gang’s strength was organized and averaged 
about 120 men, unskilled labor fluctuating as the require 
ments of muck shifting, etc., demanded. Normal strength 
was as follows: 
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speed of the entire operation is determined by the length of 
time during which materials are retained in the mixer. The 
operations of getting the materials to the mixer and away 
from the mixer to the forms should function so that there is 
no delay at the mixer, which should operate continuously and 
at a uniform speed. With this arrangement, the labor cost 
of mixing and transporting the concrete is a minimum with 
any particular outfit. 

On the other hand, if there is a delay in either of the two 
operations, the unit cost of the concrete at the forms is in- 
creased. It is the duty of the superintendent in charge to see 
that there is no such delay. In the event that the two opera- 
tions discussed above are always maintained in the proper 
way when concrete is being mixed and placed, it is not ap- 
parent that the total output per month has anything to do 
with the unt cost. The total monthly output depends solely 
upon the total number of hours during which the mixer is 
operated. Increased unit cost for labor can be increased only 
through delays or through uneconomical handling of labor 
required for mixing and transporting the concrete. In most 
instances the transportation of the concrete from the mixer 
to the form is the only real problem on the job materially 
affecting unit labor costs. Although Mr. McNaughton does 
not discuss this feature, it seems reasonable to assume that 
the examples plotted to show increased unit ccst end less 
output are at least in part the result of difficulties that were 
experienced in transporting the concrete from the mixer to 
the form. 

The writer has in mind particularly an operation which 
he is conducting at Springfield, Mo., involving the placing 
of 16,000 cu.yd. of concrete, the greater part of which is 
from a central mixing plant. This plant includes elevated 
storage bins holding more than sufficient material for one 
day’s operation of the mixer and a l-yd. concrete mixer, the 
bottom of which is placed about 10 ft. above the top of the 
finished work. This plant is located on the side of a hill, 
and a ramp, extending from the roadway to the top of the 
elevated storage bins, permits the trucks carrying the con- 
crete materials to discharge directly into the bins. These 
materials, therefore, flow into and through the mixer by 
gravity. From the mixer the concrete is conveyed to the 
forms principally by buggies that are wheeled on wooden 
runways. 

It has been found necessary and desirable to retain the 
concrete materials in the mixer two minutes, and this period 
of time determines the output of the plant. The only variable 
labor incurred in mixing and placing the concrete is brought 
about by variation in the length of runway required and in 
the corresponding number of concrete buggies used to trans- 
port the concrete from the mixer to the forms. The number 
of buggies used has varied from five to nine. The mixer has 
operated continuously during the day at uniform speed, so 
that during the day’s operation each yard of concrete has 
been placed at practically the same unit cost. It is obvious 
that with such a plant the labor cost per cubic yard depends 
in no way upon the number of hours of operation nor upon 
the number of cubic yards placed per month. However, 
other factors not discussed in Mr. McNaughton’s paper such 
as costs of forms and of runways have materially affected 
the unit cost of the concrete in place. 

It is also obvious that the rate of progress in mixing and 
placing concrete for a single operation is determined by the 
capacity of the mixer and the time of retention of the ma- 
terials in the mixer. However, the total output from the 
mixer during a month is determined principally by such 
operations as the preparation of forms and of runways re- 
quired before concrete can be mixed and placed. 

In view of the above it would seem to the writer that Mr. 
McNaughton’s conclusion as to the relation between monthly 
output and unit costs of handling concrete should be accom- 
panied by sufficient substantiating data of actual detailed 
costs as are required to explain the points shown on his 
graphs. 

In a general way, as stated above, the variations in labor 
unit costs indicated in the article would seem to be largely 
attributable to distribution or transportation problems inci- 
dent to the particular job in question. It does not appear 
that the conclusions reached by the author are of general 
application except perhaps to work of similar character and 





NEWS-RECORD November 29, 1°25 


with similar equipment. To be of general application, «\\- 
article should contain substantiating data of detailed c <1; 
and of equipment and methods used in handling the w 
Every contractor knows that delayed progress increases unit 
costs of work. The difficulty is to determine and to eliminate 
the contributary causes for the delay. Sometimes the cure 
is more expensive than the disease. 





PHILIP BuRGEss, 
Sse” President, Burnip Construction Company I. 
Supply and Demand sal 
Sir—Your editorial on “Supply and Demand” in the 
Nov. 8 issue brings up the much-discussed question of en ter: 
gineers’ salaries and what can be done to better them. It is por 
something I have thought much about and I would offer a apr 
few ideas for what they are worth. 
If there is to be a general betterment of salaries, it must ter! 
start somewhere. Where? I believe in general the salaried cor 


engineer falls into three classes. There is the teaching class, 


dit 
those who work for large public offices such as the highway T 


departments and the city offices of the large cities and those tro 
who work for large privately owned engineering firms. 

The schools cannot, for a number of good reasons, set Ra 
the standard for engineering salaries. The politically con- ro% 


trolled engineering bodies might be able to do it, but my sir 
natural optimism fails to believe it. This leaves the burden kn 
on the privately owned engineering organization which em- is 
ploys a large number of men. In other words, until the 
engineers themselves, who employ other engineers, really 
decide and believe what a certain class of engineering re- 
sponsibility is worth in dollars it will be hard to convince 
others along that line. The public is likely to make odious 
comparisons. They would say, “Why should our city pay 
such a sum for a designing engineer when the Blank En- 
gineering Company pays only half as much?” The ex- 
ample would be just as forceful and in the right direction ha 
if the engineer in private employ could be put up for com- 
parison. 

The engineer who sits on a committee to tell some large nc 
city what its engineering employees should be paid and then 
goes home and keeps his employees working on a smaller at 
sa'ary than he recommends is the real stumbling block. | 
beneve it is only the large engineering concern the services 
of which are in continual demand and which is thus in 


pr 






























position to pass the expense along which dares put its en- ar 
gineers on the right basis. When and if such a move is ok 
made the leaven should spread through the whole loaf. 

Ames, Iowa, L. W. Manone, \ 


Nov. 10, 1928. Consulting Engineer. 





Well Points for Lowering Groundwater 


Sir—In your issue of Oct. 11 Francis H. Kingsbury, 
assistant engineer, Massachusetts Department of Public 
Health, quotes Howard A. Carson, who as chief engineer of 
the Board of Metropolitan Sewage Commissioners described 
what Mr. Kingsbury declares “one of the first instances of 
unwatering an excavation by wells driven outside of the ex- 
cavation.” This work was in the vicinity of Boston, and 
the dates given are 1891 and 1892. The closing paragraph 
of Mr. Kingsbury’s letter follows: “If any reader of 
Engineering News-Record knows of the earlier use of similar 
methods for unwatering excavations, it would be interesting 
to have them cited.” 

This method was used in 1889 during the construction of 
the No. 2 Ridgewood pumping station for. the city (now 
borough) of Brooklyn, N. Y., which required footings 17 it. 
below the existing normal water level. 

To cope with this condition a series of 40 wells 2 in. in 
diameter with 4-ft. well points covered with No. 22 gage 
slotted brass gauze were driven to a depth of 30 ft. each. 
All in turn were connected to a 12-in. cast-iron suction main 
with 3-in. cross-suctions. After 21 days of continuous pump- 
ing 14 million gallons the water level was under complete 
control at the required elevation for construction purposes oi! 


ten months’ duration. Epwarp PHILLIPs, 
Consulting and Associate Confracting Engineer. 
New York, N. Y., 
Oct. 30, 1928. 
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News of the Week 





[.C.C. Approves Plans for New 
Chicago Produce Terminal 


Approval of plans for the acquisition 
and financing of a new produce terminal 
in Chicago was announced by the In- 
terstate Commerce Commission in a re- 
port and order made public Nov. 23. As 
approved, the plan involves the ac- 
quisition of approximately 23 miles of 
terminal tracks and facilities and the 
construction of approximately 23 ad- 
ditional miles by the Chicago Produce 
Terminal. The company will be con- 
trolled by the Atchison, Topeka & Santa 
Fe Railway and the Illinois Central 
Railroad, with provision for other rail- 
roads to participate in the plan if de- 
sired. The site of the new terminal is 
known as the South Water Market and 
is the present center of the wholesale 
produce trade in Chicago. 





Texas Railway Extension 


Proposed 


Authority to construct approximately 
66 miles of new main line track in Texas 
has been requested of the Interstate 
Commerce Commission by the South 
Plains & Santa Fe Railway Company, 
now under lease to the Panhandle & 
Santa Fe. The new road, to be oper- 
ated by the latter system, will extend 
from Seagraves, Tex., through Gaines 
County, Texas, and Lee County, New 
Mexico to serve agricultural territory 
and an oil field at present without means 
of transportation. 





Western Electric to Build Cabie 
Factory at Baltimore 


Acquisition of 125 acres of land at 
Baltimore, Md., has prepared the way 
for the erection of a $15,000,000 tele- 
phone cable factory by the Western 
Electric Company. This will be started 
as soon as title to the property has 
been conveyed. The construction con- 
tract has already been awarded to the 
H. K. Ferguson Company, Cleveland, 
Ohio, and it is expected that the first 
unit in the new plant will be completed 
by the end of 1929, 





Boston Dedicates North Station 


Although it has been in use in an un- 
finished condition for several weeks, the 
formal dedication of the new North 
Station of the Boston & Maine Rail- 
road in Boston, Mass., did not take 
place until Nov. 14, just one year after 
the first public announcement of plans 
for its construction. The new terminal 
building will include not only a modern 
passenger station but also a thirteen- 
story office building and a sport arena 
seating 17,500 persons. Provision has 





also been made for the erection of a hotel 
on the property, and it is expected that 
a formal announcement regarding plans 
for this structure will be made in the 
near future. During the entire period 
of reconstruction the site of the new 
station was used as a passenger ter- 
minal, and it is estimated that this was 
used by approximately 24,000,000 while 
construction work was going on. 





Large Pipe Contract Awarded 


Seven miles of 84-ft. steel pipe will 
be supplied to the Bureau of Water of 
Philadelphia, Pa., by the Witt-Hum- 
phrey Steel Company, Greensburg, Pa. 
This is one of the largest water pipe 
contracts ever let in a single contract. 
Approximately 20,000,000 Ib. of steel 
will be required. The pipe, of Y6-in. 
steel, will be shipped in 38-ft. sections, 
one to a car, each section weighing 
about 26,000 Ib. It will be dipped in a 
special bath of hot asphaltum. 


Kill van Kull Bridge 
Contract Awarded 


HE Port of New York 
Authority has awarded the 
contract for the steel super- 
structure of the Kill van Kull 
bridge between Bayonne, N. J., 
and Port 


Richmond, Staten 
Island, to the American Bridge 


Company for $5,041,770. The 
furnishing, delivery and erection 
of 26,000 tons of structural steel 
work in the arch and approaches 
are included in the contract. 
The main span will have a lerigth 
of 1,675 ft. — 





A.L1.S.C. Elects Officers 


The American Institute of Steel Con- 
struction, at the annual convention Nov. 
13-18 at Biloxi, Miss., elected the fol- 
lowing officers: President, Charles N. 
Fitts, New England Structural Com- 
pany, Boston; first vice-president, C. M. 
Denise, McClintic-Marshall Company, 
Pittsburgh ; second vice-president, Clyde 
MacCornack, Phoenix Bridge Company, 
Phoenixville, Pa.; treasurer, George 
Pistor, Hay Foundry & Iron Works, 
New York City; assistant treasurer, 
L. L. Gadd, Levering & Garrigues 
Company, New York City. It was 
agreed to increase the tonnage assess- 
ment on members far the coming year 
in order to provide additional funds 
for the Institute activities. The next 
convention will be held in the early part 
of November, 1929, at Biloxi. A full 
report of the convention was given in 
our issue of Nov. 22, pp. 772-773. 


Civil Engineers Vote 12 to 1 
to Join Engineering Council 


As we go to press, a vote of 3,991 
for to 324 against is announced as result 
of the referendum vote of the American 
Society of Civil Engineers canvassed 
Nov. 26 on authorizing the board to 
join American Engineering Council. 

The question submitted to the mem- 
bers contemplated changes in the struc- 
ture and procedure of the Council such 
as to (1) make more effective balance of 
representation between large national 
and small local societies, (2) reserve 
the right of any member society to ex- 
press opinions differing from those of 
the Council, and (3) provide for fuller 
veto power of strong minority elements 
on proposed actions of the Council. 
These changes have not yet been made, 
but it is understood will be made by the 
membership of the Council at an early 
date. It is understood that the board of 
direction of the society will take no ac- 
tion under the authorization of the vote 
just canvassed until the changes are 
completed. 


Dallas Dam Accepted 


Formal acceptance of the dam at Lake 
Dallas from the W. E. Callahan Con- 
struction Company was recently an- 
nounced by the Dallas city council. This 
releases the contractor from a $1,000,- 
000 surety bond which has been in ef- 
fect during the past year, since the 
structure was completed. The action 
was taken on the recommendation of a 
board of engineers specially retained to 
make final examination of the dam and 
reservoir. 





Research Board to Consider 
Roadbuilding Problems 


At the annual meeting of the High- 
way Research Board of the National 
Research Council, to be held in Wash- 
ington, D. C., Dec. 13-14, the proceed- 
ings will cover many points of interest 
to the roadbuilder and highway en- 
gineer. According to the preliminary 
program recently made public, the fol- 
lowing topics will be among those to be 
discussed: practical methods based upon 
sound research for taking care of 
unusual drainage and other subgrade 
conditions, and for methods for design 
of pavements; new developments in 
finishing bituminous surfaces; factors 
to be considered in correlation: of soil 
and pavement conditions; design of 
guard rail based upon extensive re- 
search in Pennsylvania; properties of 
bituminous materials for surface treated 
roads ; safety on highways as affected by 
rural or urban conditions, degree of 
improvement of roadway, light or heavy 
traffic, increasing volume of traffic; 
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effect of width of roadway and various 
physical conditions upon carrying capac- 
ity; the Maryland aerial traffic survey 
between Washington and Baltimore; 
methods used in promoting the financ- 
ing of state highway systems; sound 
economic principles in financing road 
improvements; research work of the 
National Safety Council. 

All persons interested in any phase 
of highway development are invited to 
attend. 





J. L. Campbell Heads Engineers 
of Northwestern Pacific R. R. 


Appointment of J. L. Campbell to 
the post of chief engineer of the North- 
western Pacific Railroad was announced 
Nov. 16. Mr. Campbell, who is a mem- 
ber of the American Society of Civil 
Engineers and a past president of the 
American Railway Engineering Asso- 
ciation, entered railway service in 1894 
as resident engineer on the construction 
of the Rio Grande Northern. In 1897 
he was appointed chief engineer of El 
Paso & Northeastern, and subsequently 
of the St. Louis, Kansas City & Col- 
orado. Upon completion of construction 
work, he was made engineer of mainte- 
nance of way for the El Paso & South- 
western System, and later chief en- 
gineer of the same company, which 
position he held when it was consoli- 
dated with the Southern Pacific System. 





Engineering Examiners Hold 
Meeting at Little Rock 


The annual convention of the Na- 
tional Council of State Boards of Engi- 
neering Examiners was held Nov. 19-20 
at Little Rock, Ark., under the auspices 
of the Arkansas board. The first busi- 
ness of the convention was to send a 
congratulatory telegram to President- 
elect Herbert C. Hoover assuring him 
of the co-operation of all state engineer- 
ing boards. A _ list of engineering 
schools of recognized standing was ap- 
proved for use by the various boards in 
giving credit for graduation to appli- 
cants for registration. A committee was 
appointed to compile a report including 
the regulations and procedure as to engi- 
neering registration of all state boards. 

In his address to the convention 
George E. Taylor, retiring president, 
stressed the fact that the ultimate goal 
toward which the organization is work- 
ing is an ideal condition in which all 
states will have registration laws of 
approximately equal requirements, so 
that reciprocity privileges can be easily 
and cheaply granted. Registration, he 
declared, is for the better protection of 
public health and safety and is gradually 
coming to have the support of the pro- 
Tession. 

New officers were elected for the com- 
ing year as follows: president, James R. 
Rhyne, Arkansas; vice-president, C. G. 
Massie, Virginia; secretary-treasurer, 
T. Keith Legare, South Carolina. The 
next convention will be held in August, 
1929, at Yellowstone National Park, 
Wyoming. 
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Coolidge Dam Closure Effected 
and Storage Begun Nov. 15 


On Nov. 15 the heavy gate built to 
close the opening through which the 
Gila River passed through the Coolidge 
dam during construction was dropped 
into position and reservoir storage was 
thereby begun. Details of the closure 
will be described and illustrated in a 
later issue. Description of construction 
methods used on the Coolidge dam ap- 
peared in Engineering News-Record, 
Sept. 20, 1928, p. 438. 


Long-Time Editor 
Goes to Chicago 
As Executive 


E. J. Mehren, Former Editor of 
“Engineering News-Record,” Be- 
comes McGraw-Hill Head in 
Mid-West Metropolis 


ECAUSE of the growth of its pub- 

lishing operations, the McGraw-Hill 
Publishing Company is having erected 
for it in Chicago a building to bear its 
name and for the first time is placing 
there a resident vice-president as head of 
its Chicago interests. Edward J. Mehren, 
long-time editor of Engineering Record 
and Engineering News-Record, has been 
named to this important post. He will 





EDWARD J. MEHREN 


discharge his executive functions in 
addition to the editorship of The Maga- 
sine of Business, which position he re- 
cently assumed, as announced in our 
issue of Sept. 17. 

Mr. Mehren’s brilliant career in eng‘- 
neering and publishing, extending over 
a period of 22 years, is well known to 
all members of the profession. He is a 
native Chicagoan and a graduate of the 
University of Illinois, and except for 
some years of work in the engineering 
department of the Burlington and the 
St. Paul railroads, has been with the 
company throughout his active career. 
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Joining Engineering Record as associate 
editor, he became in succession edito: 
the paper, editor of its successor, Ey 
neering News-Record, vice-president |) 
charge of publication of four of the con- 





McGRAW-HILL BUILDING, CHICAGO 


pany’s magazines, and vice-president 
and editorial director. From this service 
he now goes to the larger and more 
responsible field of work intrusted to 
him in Chicago. 

Four papers are now published by the 
McGraw-Hill company in Chicago 
The Magazine of Business, Factory and 
Industrial Management, System, and 
Harvard Business Review, the latte: 
published for the Harvard Universit, 
School of Business Administration. A 
fifth magazine, Industrial Engineering 
will shortly be transferred from New 
York to Chicago. The company has 
long maintained a large Chicago organ 
ization, including editorial, sales and 
circulation staffs, and thus has been 
closely in touch with the great enginee: 
ing and industrial progress of the Mid 
dle West and its still greater potential 
ities. To be more intimately a part of 
that development, the company had long 
planned to publish part of its group of 
papers there. Thus the present estab 
lishment of the greater publishing house 
in Chicago, housed in its own building 
and in charge of a resident vice-presi- 
dent, is the logical outgrowth of pro- 
gressive development. 





Program Announced for Asphalt 
Paving Conference 


The seventh annual Asphalt Paving 
Conference is to be held Dec. 3-7 at 
New Orleans, La., under the auspices 
of the Asphalt Association and the 
Association of Asphalt Paving Tech- 
nologists. Although no formal activ- 
ities other than registration are sched- 
uled for the first day, Dec. 3, delegates 
are invited to attend the sessions of 
the South-Central Division, American 
Highway Traffic Association, and an in- 
formal reception will be held during the 
evening. The serious work of the con- 
ference begins on the morning of Dec. 4, 
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it which time the formal addresses of 
the two presidents will be heard, as well 
as welcoming speeches from Huey P. 
Long, Governor of Louisiana; A. T. 
O'Keefe, Mayor of New Orleans; O. K. 
Allen, chairman of the Louisiana State 
Highway Commission, and John Klorer, 
commissioner of public property of New 
Orleans. Papers will also be presented 
on the economics of asphalt pavement 
construction, as affected by mechanical 
equipment and operation, by T. Warren 
Allen, U. S. Bureau of Public Roads, 
and as affected by materials and control 
methods, by M. H. Ulman, Pennsylvania 
State Highway Department. 

Parallel sessions are scheduled for the 
evening of Dec. 4. While the members 
of the A.A.P.T. are holding a business 
meeting, a separate session will be held 
to hear, among other papers: ‘Asphalt 
Construction and Treatment for Airport 
Runways,” by Arthur H. Blanchard, 
consulting engineer; “Soil Investiga- 
tion and Subgrade Treatments,” by 
F. H. Eno, Ohio State University; and 
“Requirements for Asphalt Filler for 
Brick Pavements,” by A. S. Rea. 
R. Keith Compton, president of the 
American Road Builders Association, 
will preside at this meeting. 

The general topic at the meeting 
Wednesday morning, Dec. 5, will be 
“Service Results From Use of Asphalt 
in State and Provincial Highway Con- 
struction.” Under this head seven papers 
giving results obtained in their respec- 
tive states will be given by V. R. Bur- 
ton, Michigan; W. R. Neel, Georgia; 
V. L. Ostrander, Massachusetts; R. M. 
Smith, Ontario; John D. Waldrop, 
North Carolina; T. C. McEwan, J. E. 
Moreland and F. W: Webster, Tennes- 
see; and James M. Fourmy, Louisiana. 
The presiding officer at this meeting will 
be John N. Holder, chairman of the 
Georgia State Highway Board. At the 
evening meeting, under the auspices of 
the A.A.P.T., there will be presented a 
number of committee reports and tech- 
nical papers dealing with laboratory 
tests and controls. 

The morning session Dec. 6 will sur- 
vey prevailing trends and practices in 
surface treatment. Five papers are 
scheduled, the closing one, by Prof. 
H. J. Hughes, of the Harvard Engineer- 
ing School, being on the general topic 
“The Economics of Conserving Our In- 
vestment in Existing Highways.” The 
fifth and last of the formal sessions, the 
afternoon of Dec. 6, will be devoted 
entirely to applied paving research, five 
papers being scheduled. 





To Build Transmission Line 
in Tennessee 

Contracts have been awarded by the 
Tennessee Electric Power Company and 
its subsidiary, the Nashville Railway & 
Light Company, for the construction of 
58 miles of steel tower transmission line, 
14 miles of which will be double circuit, 
and 51 miles of wood pole lines. The 
work will be done by Stevens & Wood, 
Inc., of Nashville and New York. The 
construction of four new substations is 
also included. 
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Frank H. Smith Elected President 
of Portland Cement Association 


Chicago was the scene of the 26th an- 
nual meeting of the Portland Cement 
Association held Nov. 19-21. Frank H. 
Smith, of the Lawrence Portland Ce- 
ment Company, was named president, 
Charles F. Conn, Giant Portland Cement 


Company, first vice-president; J. B. 
John, Sandusky Cement Company, 
second vice-president, and John L. 


Senior, Consolidated Portland Cement 
Company, treasurer. The first day, 





FRANK H. SMITH 


Nov. 19, was given over to meetings of 
the board of directors and various com- 
mittees covering papers for mill ses- 
sions, conservation, transportation, 
accident prevention and _ insurance, 
accounting, advertising, technical prob- 
lems, elimination of waste in selling, and 
packages. On Nov. 20 there were both 
morning and afternoon sessions at 
which four committees presented re- 
ports and two formal papers were 
heard: “The Influence of Fineness of 
Raw Materials on the Burning of Port- 
land Cement,” by R. H. Bogue, the as- 
sociation fellow at the U. S. Bureau of 
Standards, and “Ball and Tube Grind- 
ing,” by Harry W. Newton. 

On the third day a business session 
was held at which the remainder of the 
committee reports were received and 
the various business of the association 
transacted. G. S. Brown, retiring 
president, declared in his address that 
the cement industry has a bright future, 
although he qualified this by the state- 
ment that mills serving the seacoast dis- 
tricts were feeling the effect of foreign 
competition. Mr. Brown stated that dur- 
ing the past ten years 290,000,000 barrels 
of cement had been used in road and 
street paving, and 6,500,000 barrels in 
the manufacture of concrete sewer pipe. 
He also drew attention to the service 
feature of the association, the informa- 
tion bureau, which has satisfactorily 
handled thousands of inquiries regard- 
ing the use of cement. 

Mr. Smith, in his speech of ac- 
ceptance, stated that the association 
membership represented more than 90 
per cent of American cemeyt produc- 
tion, and alluded to the over-built con- 
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dition of the cement industry and the 
menace of imported cement as the real 
problems of the future. He stated that 
the whole-hearted support of the entire 
industry is necessary to secure a pro- 
tective tariff sufficient to maintain the 
present wage scale. At the close of the 
meeting a formal resolution was adopted 
urging Congress to remove cement from 
the free list, and to impose a duty which 
will uphold the present American stand- 
ard of living among the workers in the 
cement industry. 

The convention closed with a formal 
dinner at which the last bond issued to 
finance the building of the association 
at Chicago was burned. The principal 
speaker at the dinner was O. H. Cheney, 
vice-president of the American Ex- 
change-Irving Trust Company of New 
York and member of the U. S. Chamber 
of Commerce, who declared that “a new 
era of vitality and usefulness is about 
to begin for the trade associations.” 
He praised the cement association as 
an inspiring example for all industries, 
and made a plea for improved trade 
practices, sounding a warning against 
abuses likely to grow out of excess ca- 
pacity and the fear of idle machinery. 





Burlington Opens 202-Mile Line 


Formal opening of the 202 miles of 
new main line of the Colorado & South- 
ern division of the Chicago, Burlington 
& Quincy Railroad took place Nov. 20. 
The new road, which is said to be the 
most extensive main-line construction 
west of the Mississippi since the war, 
leaves the present Quincy tracks at Estel- 
line and runs to Sterley junction, from 
which point lines diverge to Dimmit, 
Silverton and Lubbock, Tex. The cost of 
the extension is reported as $7,500,000. 





Oscar Erlandsen Named Head of 
Queens Sewers 


As a result of the recent change of 
administration in the Borough of 
Queens, New York City, Oscar Erland- 
sen, member of the American Society 
of Civil Engineers and of the Munic- 
ipal Engineers of the City of New York. 
has been placed in charge of all sewers 
in the borough. Mr. Erlandsen has a 
notable record in engineering affairs. 
He graduated from the College of the 
City of New York in 1884 with the 
degree of B.S., and secured his C.E. 
from the same institution in 1887. 
Shortly thereafter he became assistant 
engineer with the Union Bridge Com- 
pany on the construction of the Pough- 
per bridge over the Hudson River 
and, in 1889, engineer of bridges for the 
Pennsylvania, Poughkeepsie & Boston 
Railroad, where he was in charge of all 
masonry bridges and trestles: on the 
entire 95 miles of road. This was fol- 
lowed by a year’s experience in railroad 
construction and seven years of bridge 
design and construction in New York. 
After a brief period of hydro-electric 
power plant design, Mr. Erlandsen be- 
came an assistant engineer in the de- 
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partment of bridges of the city of New 
York, working on the design and, later, 
the construction of the Queensborough 
bridge over the East River. In 1905 
he became chief engineer of design for 
the O’Rourke Engineering Company on 
a number of well-known undertakings, 
including the Grand Central Terminal 
improvement, the Pennsylvania Rail- 
road tunnels under the Hudson River, 
and foundations for the Hudson Ter- 
minal Buildings, the Altman Building, 
and the City Investing Building. 

In 1907 Mr. Erlandsen became asso- 
ciated with the Metropolis Engineering 
Company, Jamaica, N. Y., of which he 
became the owner in 1911. Since that 
time he has been in private practice, 
principally upon municipal work. 





To Extend Flin Flon Railway 


Work is to be commenced at once 
on the construction of a branch line con- 
necting the recently completed Northern 
Manitoba Railway, usually known as 
the Flin Flon Railway, with the cop- 
per property of the Sherritt-Gordon 
Company at Gold Lake, Man., a dis- 
tance of 42 miles. Completion is ex- 
pected by Dec. 1, 1929. The work will 
be done by the Dominion Construction 
Company of Winnipeg, contractor on 
the Flin Flon line. 





Bridge or Tunnel at Norfolk 
Being Considered 


Under authorization of the Virginia 
state legislature a bridge authority has 
been formed by the cities of Norfolk and 
Portsmouth, and Norfolk County, to 
construct a highway crossing over the 
Elizabeth River connecting the two 
cities by either a bridge or a tunnel. 
The total length of the crossing would 
be about one mile. At present publicly 
owned ferries are being operated across 
the river at a profit, but they are con- 
sidered to be an inconvenience and delay 
traffic. 

Cost estimates ranging from $4,500,- 
000 to $6,500,000 have been presented in 
preliminary engineering reports. Proj- 
ects for both public and private toll 
structures are under consideration. Up 
to the present time no conclusion has 
been reached as to the most desirable 
and economical type of structure, loca- 
tion of crossing or method of organiza- 
tion. 





Commission to Plan Seattle 
Crossing Elimination 

W. D. Barkhuff, city engineer of 
Seattle, Wash., has been elected presi- 
dent of a new commission composed of 
engineering representatives of the city 
and of five railroads affected by a pro- 
posed program of grade separation, the 
object of which will be to work out plans 
for grade-crossing elimination in the 
South End industrial district. A. F. 
Marion, chief engineer of the Pacific 
Coast Railway, was chosen vice-presi- 
dent, and C. W. McMorris, assistant 

city engineer, was elected secretary. 
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WASHINGTON NOTES 


By PauLt Wooton 
Washington Correspondent 





Boulder Dam Findings—Propose 
Construction Credit Reforms— 
Hearing on Potomac Bridge 


O OFFICIAL information has -yet 
been given out as to the recom- 
mendations of the Boulder dam board. 
However, various members of Congress 
have read the summary submitted for 
the guidance cf the President in the 
preparation of his annual message to 
Congress, and the discussions in which 
these officiais have participated give 
indications cf the findings of the board. 
Accordingly it can be said that the board 
believes it feasible to construct a high 
dam at the Black Canyon site, but ap- 
pears to be convinced that its cost will 
exceed $160,000,000. Part of the addi- 
tion covers changes in the structure 
suggested. The board is understood to 
feel that there is little assurance that 
the returns from power sales will pay 
for the project even if the cost of the 
All-American canal is eliminated. 
Passage of the Boulder dam bill now 
seems certain. This does not necessarily 
mean an early start on construction, it is 
recognized, as injunctions are likely to 
be sought on constitutional grounds. 


Airplanes in Engineering 


An advertisement for bids for the 
service of an airplane has been submitted 
to the office of the Chief of Engineers 
by Major John C. H. Lee, engineer 
in charge of the Memphis district. 
Major Lee has selected this plan, it is 
stated, as a solution to his problem of 
getting around to make inspection trips 
in a district that is so cut up by rivers 
and streams that the ordinary transpor- 
tation facilities do not suffice. It is prac- 
tically impossible to secure the services 
of the government flying forces for such 
purposes, because of the policy adopted 
to encourage commercial aviation by 
restricting the use of army and navy 
planes as much as possible. 


Plan to Stabilize Credits 


Acting upon the conviction that a 
large part of the ills that beset the con- 
struction industry are traceable to loose 
credit practices, the Allied Construction 
Industries committee of the Associated 
General Contractors has been devoting 
considerable thought to devising a 
remedy. This remedy is now offered to 
the industry in the form of proposals 
for the establishment of local credit 
units. A standard set of recommenda- 
tions of the procedure to be followed 
in the formation of these credit units has 
been drafted and soon will be distributed 
among the local groups of the industry. 

The essence of this plan, it is stated, 
is based on the principle that the con- 
tractors should use their buying power 
to bring about better credit conditions. 
This group buying power when handled 
wisely by a local credit board will be 
more effective than legislation in sup- 
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pressing unfair selling methods, 
pointed out. Although consideratior 
been given to the advisability of arr 
ing for a trade practice conference 1. |», 
the auspices of the Federal Trade ( 
mission, no definite steps have beep 
taken in this direction at this time. 
The plan for a standard credit sy 
as recommended is patterned after a <i) 
ilar method now operated by the A.so- 
ciation of electragists of Detroit, Mich, 


Utilities and the Colleges 


That co-operative studies undertaken 
between land grant colleges and utilitv 
interests constitute no impropriety or 
breach of ethics was the consensus oi 
opinion among delegates to the forty- 
second annual meeting of the Associa- 
tion of Land Grant Colleges and Uni- 
versities, which was held in Washington 
Nov. 20-22. In attendance were the 
presidents and deans of leading engi 
neering schools. Delegates in open 
meeting voiced their contention that 
nothing they have done in that connec 
tion is properly subject to criticism. 

They pointed out that it is a com- 
mon practice for federal bureaus and 
for schools to co-operate with private 
interests in the study of problems which 
affect the public interest. The question 
was not made the subject of extended 
discussion, as the feeling was that there 
is nothing to explain and that “an apolo- 
gist lays himself open to criticism.” 
Comment was made to the effect that no 
one had anything to conceal and that 
the newspaper attacks and _ those 
prompted by political considerations are 
not worthy of formal recognition. 


Plan New Potomac Bridge 


In order to allow all interested parties 
an opportunity of expressing their views 
on the construction of a bridge across 
the Potomac 60 miles below Washing 
ton, Major Brehon Somervell, district 
engineer, has given notice that there wi!! 
be a public hearing in Washington 
Dec. 6. The application for the con 
struction of the bridge, which has been 
made by the George Washington 
Wakefield Memorial Bridge Corpora- 
tion of Richmond, is understood to have 
a rather uncertain prospect for approval 
because of the policy of the Chief oi 
Engineers regarding bridges across the 
outlets of major ports. 

While Washington has attained no 
considerable importance as a commercial 
port, extensive use of its water facilities 
is made by naval vessels and other 
government craft. It has been stated, 
in fact, that 50 per cent of the craft 
passing up the Potomac are government 
vessels. Military experts also strongly 
oppose any structure across the Potomac 
that would be a potential impediment to 
Washington’s access to the sea in time 
of war. 

According to the plans for the pro- 
posed bridge, the deepwater section of 
the river will be crossed by ten trusses 
from 337 to 450 ft. long, with vertical 
clearances above the mean high water 
average ranging from 36 to 135 ft. at 
the channel span. 
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Engineering Societies 
CALENDAR 


Annual Meetings 


AMERICAN ROAD BUILDERS’ ASSOCIA- 
TION, Washington, D. C.; annual con- 
vention, Cleveland, Ohio, Jan. 14-18. 


\MERICAN SOCIETY OF CIVIL ENGI- 
NEERS, New York, N. Y.; annual meet- 
ing, New York, N. Y., Jan. 16-18. 


\MERICAN CONCRETE INSTITUTE, De- 
troit, Mich.; annual convention, Detroit, 
Mich., Feb. 12-14. 





Tue AMERICAN SOCIETY OF AGRICUL- 
rURAL ENGINEERS will hold its annual 
meeting at Chicago on Dec. 4 to 7. The 
power and machinery division, meeting 
Dec. 4 and 5, has on its program a 
lengthy symposium on new developments 
in combine harvesting, a discussion on 
“Requirements of the General-Purpose 
Tractor” and several papers on “Large- 
Scale Farming.” The structures divi- 
sion, Dec. 6, has papers on: “Heat- 
Treated Aggregates for Concrete,” by 
T. H. Merriam, Portland Cement As- 
sociation; “Standardized Practice in 
Farm Building Construction,” by Frank 
P. Cartwright, chief engineer, National 
Lumber Manufacturers Association; and 
“Research in Farm Structures,” by 
Henry Giese, lowa Agricultural Experi- 
ment Station. The rural electric divi- 
sion, Dec. 6 and 7, includes in its pro- 
gram a paper on “Installation of Water 
Systems,” by F. W. Duffee, University 
of Wisconsin. The secretary of the 
association is Raymond Olney, St. 
Joseph, Mich. 


Tue AMERICAN ASSOCIATION OF 
Port AUTHORITIES, in convention at 
Houston, Tex., Nov. 15, elected the fol- 
lowing officers: President, Brig. Gen. 
T. L. Tremblay, general manager and 
chief engineer of the Quebec Harbor 
Commission; first vice-president, Major 
Gen. William L. Sibert, chairman of the 
Alabama State Docks Commission, and 
treasurer, Frank C. Marron, purchasing 
agent, Port of Seattle. The following 
were named as directors: Major Gen. 
Edgar Jadwin, Washington, D.. C.; 
J. Russell Wait, Charleston, S. C.; 
George F. Cotterill, Seattle, Wash.; 
E. L. Cousins, Toronto, and Walter B. 
Allen, Los Angeles. 


Tue KENTUCKY-TENNESSEE SECTION, 
American Water Works Association, 
has changed the place of the next annual 
meeting to be held Jan. 24-26, 1929, 
from Knoxville to Chattanooga, Tenn. 


Tue NationaL Highway TRAFFIC 
ASSOCIATION, at its annual meeting in 
New York Dec. 10-12, will consider a 
number of subjects of interest to engi- 
neers, including: “Economic Utilization 
of Highways,” by George H. Pride, 
president, Pride Transportation Com- 
pany; “The Necessity of Research in 
the Solution of Traffic Control Prob- 
lems,” by H. M. Gould, consulting engi- 
neer, Detroit ; “Foresight and Hindsight 
About Dangerous Curves and Bridges,” 
by Arthur H. Blanchard, consulting en- 
gineer; “Problems of Efficient Street 
Use by Vehicles and Pedestrians,” by 
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Miller McClintock, Harvard University. 
Among the reports: to be received are 
those of committees on the economic 
status of toll roads, traffic control on 
long bridges and in tunnels, illumina 
tion of highways, and elevated roadways. 


Tue Society oF AUTOMOTIVE ENGI- 
NEERS has decided to organize a Can 
adian section. Officers of the prelimi 
nary organization are: President, R. H. 
Combs, Prest-O-Lite Company; vice- 
president, A. S. McArthur, general 
superintendent of the Toronto Trans- 
portation Commission; secretary-treas- 
urer, Warren Hastings. 


Tue Detroit ENGINEERING SOCIETY 
has elected John P. Hallihan, chief engi- 
neer of the Rapid Transit Commission, 
as president, to fill the vacancy caused 
by the death of Mr. Peck. Edward M. 
Walker and H. L. Walton are vice- 
presidents, and E. L. Brandt is manag- 
ing secretary. 


Tue PortLanp, Ore., CHAPTER of the 
Associated General Contractors recently 
made an inspection trip to Oregon State 
College at Corvallis, Ore., where the 
members were entertained by the faculty 
and students. An illustrated lecture on 
the construction of the Burnside St. 
bridge was given by C. F. Swigert, 
president, Pacific Bridge Company, 
Portland, Ore. ~ 


Tue Rocuester Section, American 
Society of Civil Engineers, and the 
Rochester Engineering Society held a 
joint meeting recently to hear Charles L. 
Cadle, general manager of the Roch- 
ester Gas & Electric Corporation, give 
an illustrated address describing his 
recent trip to Europe. 





Personal Notes 


FREDERICK E, TURNEAURE is to be the 
honorary guest at a dinner to be held 
Dec. 11 celebrating his 25th anniversary 
as dean of the College of Engineering, 
University of Wisconsin. 


Georce E. Evans, who has been man- 
ager of the Ontario Division of the 
Dominion Bridge Company for the past 
31 years, has retired from active service 
and A. Ross Ropertson has been ap- 
pointed manager of the division. Mr. 
Evans will remain with the company in 
an advisory capacity. 


L. G. Tutte, for many years super- 
intendent of the Sodus water-works, has 
resigned and will leave shortly for 
Arlington, Va., where he will spend the 
winter. 


BENJAMIN J. DASHIELL, consulting 
engineer, of Baltimore, Md., has retired 
from active practice. Mr. Dashiell built 
the first electric power line in the city 
of Denver and has been associated with 
many electrical developments in this 
country. Other work with which he has 
been identified includes plants of the 
Baltimore Copper Works and of the 
Baltimore Dry Dock & Ship Building 
Company; gas plants at Springfield, 
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Boston, Malden, Roxbury and Cam 
bridge, Mass., and Indianapolis, Ind.; 
the largest copper-rolling mill in the 
country, at Buffalo, N. Y.; an elec 


trolytic copper plant in Chile for the 
Braden Copper Company; and several 
other mining and smelting works 


FRANKLYN D. Nasu sailed recently 
on the “Olympic” for Europe en route 
to Persia, where he has accepted a 
position as locating engineer with Ulen 
& Company on their Persian Railway 
contract. Mr. Nash’s address will be 
care of Ulen & Company, Ahwaz, 
Persia 


Lynne J. Bevan, for twenty years 
with the consulting engineering firm of 
Viele, Blackwell & Buck, consulting 
engineers, New York City, announces 
the opening of an office as consulting 
engineer at 57 William St., New York 
City. He will specialize in hydro-electric 
projects, stream flow control and utiliza- 
tion for power or water supply, prepa- 
ration of technical hydraulic evidence 
and appraisal of utility properties. 


Martin A. Morrissey, formerly of 
the Massachusetts state highway testing 
materials laboratory, is now associated 
with the Thompson & Lichtner Com- 
pany, Boston, Mass., in charge of its 
Boston testing laboratory. 


O. C. RoLitMAN, construction en- 
gineer, Wisconsin State Highway De- 
partment, has resigned to accept a 
position with a commercial organiza- 
tion in Milwaukee. He started his high- 
way training in 1914 as county highway 
commissioner of Shawano County. 


A. L. HaMprecut, division engineer, 
Wisconsin State Highway Department, 
succeeds O. C. RoL_LMAN, resigned, as 
construction engineer of the department. 
Mr. Hambrecht has been with the de 
partment since 1915, handling the Madi- 
son area since 1921. 


G. I. Germonp, assistant division en- 
gineer, Wisconsin State Highway De 
partment, has been made division en- 
gineer at Superior, Wis., vice HArotp 
F. Hotes, resigned. 





Obituary 


Joun A. Snyper, retired bridge 
builder, died at his home in Lockport, 
N. Y., Nov. 21, at the age of 60 years. 
For 35 years he was superintendent of 
general construction in the western 
division of the New York Central Rail- 
road. He was born in Dolphin, Pa., 
was graduated from the Horton School 
of Engineers of Philadelphia, and, 
previous to joining the N. Y. Central, 
was with the Phoenix Bridge Com- 
pany of Pennsylvania. Retiring ten 
years ago, he had since supérvised the 
construction of roads in Niagara 
County. 


_Otiver Avery Hyatt, for 32 years 
village engineer of Scarsdale, N. Y., 
— Nov. 23 in that city at the age 
of 91, 
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and Materials 





Scrap-Iron Industry Organizes 


A charter has been issued by the 
Secretary of State of New York to the 
Institute of Scrap Iron and Steel, Inc., 
of New York City. Among the objects 
of the organization, as stated in the 
certificate, are “to promote a high stand- 
ard of business ethics in the scrap-iron 
and steel industry, to aid in the preven- 
tion of unfair competition and elimina- 
tion of trade abuses, to prepare the 
scrap-iron and steel industry for mobil- 
ization in national emergencies.” Among 
the incorporators are representatives 
from most of the large cities in the east- 
ern part of the country. Louis Rich- 
man, 225 Broadway, New York City, is 
attorney for the corporation. 





Proposed New Standards for Pipe 
Flanges and Fittings 


A tentative American standard for 
800-Ib. hydraulic cast-iron pipe flanges 
and flanged fittings has recently been 
issued through the American Society of 
Mechanical Engineers for criticism and 
comment. The report is the work of a 
sub-committee of the sectional commit- 


tee on the standardization of pipe flanges 
and fittings, which has completed the 
draft after frequent meetings throughout 
the country. The committee is spon- 
sored by the Heating and Piping Con- 
tractors National Association, the Man- 
ufacturers Standardization Society of 
of the Valve and Fittings Industry and 
the American Society of Mechanical 
Engineers, acting under the procedure 
of the American Standards Association. 
Copies of the proposed standards may 
be obtained from C. B. Le Page, assist- 
ant secretary, American Society of 
Mechanical Engineers, New York, 
N. Y., who will also receive criticisms 
and suggestions. 





New Developments 


(erm 


Batchmeter Designed for Use on 
Concrete Silos 


The growing use of concrete-stave 
silos for the storage of aggregate in 
large mixing plants has led to the de- 
sign by the Superior Engineering Com- 
pany, Warren, Ohio, of a special 


LARGEST REVOLVING STRIPPING SHOVEL NOW IN USE 





This electric shovel of unprecedented 
size is now at work in the coal fields 
of Indiana. It weighs 1,788,000 Ib., 
uses a 12-cu.yd. dipper, and has a 
maximum boom section of 7x4 ft. The 
bucket will dump at a radius of 107 ft. 
and height of 774 ft. The Bucyrus- 
Erie Company, South Milwaukee, 
Wis., is the builder. Electric control 
is used throughout. 
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batchmeter adapted to the requirement: 
of this type of installation. This batch 
meter requires a height of only 4 ft. 8 in. 
from the discharge point in the silos to 
the point where the batchmeter dis 
charges into the truck. Its upper and 
lower gates are interlocked, so that only 
one can be opened at a time. Propor- 
tions of the batch are regulated from 
the ground level by means of a chain 
wheel, the volume being shown from 
the ground by a capacity gage. Capac- 
ity varies from a minimum of 104 cu.ft. 
to a maximum of 28 cu.ft. Connection 
to the silos is made by means of a stand- 
ard gate frame. The illustration shows 
two of these units discharging into a 
common chute pivoted to permit tilting 
up when not in use. 





Diesel-Electric Drive Included in 
New Line of 2-Yd. Shovels 


Announcement of a new line of 
2-cu.yd. shovels, known as type 480, has 
just been made by the Marion Steam 
Shovel Company, Marion, Ohio. These 
machines have the. same general con- 
struction as the old type 37, but are 
heavier, more rugged and more power- 
ful, and include several refinements in 
design. All models of type 480 have 
uniform under-frame and crawler con- 
struction; boom, handle and dipper 
dimensions; and can be equipped with 
crane, clamshell, or dragline equipment. 
Three different forms of primary power 
supply are provided: steam, electricity, 
and Diesel-electric. The shovel has a 
25-ft. railroad-type boom of wood and 
steel, with 17-ft. dipper handle of the 
same’ material. 

Diesel-electric drive has been used 
before on dredges and dragline excava- 
tors, but it is believed to be unique on 
shovels. A Winton-Diesel engine is 
direct-connected to a direct-current 


“drooping voltage” generator, supplying 
current to electric motors geared indi- 
vidually to hoist, swing and crowd. The 
Diesel engine is rated at 150 hp. at 750 
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om. The generator is 50 kw. and the 
hoist motor 90 hp. (60-minute rating), 
while swing and crowd motors are 
30 hp. The generator and motors will 
deliver several times their rating for 
short periods in typical shovel service. 
[he Diesel is a six-cylinder, four-cycle 
airless injection engine with cylinders 
7x84 in. It has a seven-bearing, 44-in. 
crankshaft of nickel steel with ground 


journals. The starter is of the Winton 
make and operates at 400 Ib. air 
pressure. 





Four-Cylinder Industrial Motor 
Develops 110 Hp. 


Designed especially for heavy-duty 
industrial work, a new four-cylinder 
valve-in-head engine known as the Blue 
Streak is now being produced by the 
Climax Engineering Company, Clinton, 
The cylinders have a 6-in. bore 


Iowa. 





and 7-in. stroke and are surrounded by 
large water jackets to prevent the dis- 
tortion of valves and valve seats. Ample 
hold down bolts are provided to prevent 
gasket trouble, and a vacuum spark 
control which works automatically is 
used to regulate the spark. The per- 
formance of the motor as shown on 
block tests is indicated by the following 
table submitted by the manufacturer : 


Speed, Pounds of Fuel 
R.P.M. Hp. Per Hp.-Hr. 

500 50 0.62 

600 62 0 61 

'700 73 0.60 

800 83 0.58 

900 92 0.57 
1,000 100 0.57 
1,100 106 0.575 
1,200 110 0.59 





Business Notes 





CowHAM ENGINEERING CoMPANY, 
Chicago, IIl., has appointed J. L. Nelson 
vice-president and general sales manager. 


Stopparp-Dick Company, Detroit, 
Mich., has opened a branch office -at 
on Ohio, in charge of Carter G. 

wiit. 


Lrncotn Etectric Company, Cleve- 
land, Ohio, has prepared a motion pic- 
ture showing the application of electric 
are welding in the fabrication and erec- 
tion of the structural steel for the re- 
cently completed Upper Carnegie Build- 
ing, a four-story structure which was 
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NEW READY-MIXED CONCRETE 
PLANT 


Accurate reproduction of laboratory 
mixes with efficiency in labor deter- 
mined the design of this concrete plant 
built for the Avril Tru-Batch Concrete 
Company, Inc., Cincinnati, Ohio, by the 
Blaw-Knox Company. Aggregates are 
stored in the four 18-ft. circular bins, 
each holding 196 tons, whence they are 
carried to a batching bin by a belt 
conveyor. The cement, received in 
carload lots, is conveyed to a cement 
bin by means of an inclosed bucket 
elevator, and from there to the batch 
hopper by a belt conveyor. Propor- 
tioning is done by weighing batchers. 
The output of the 2-cu.yd. mixer is 60 
cu.yd. of concrete per hour with a 
crew of four laborers and a foreman. 





designed for are welding and contains 
many new and unique features of con- 
struction. The complete story is con- 
tained in three reels of 16-mm. film 
which will be loaned free upon applica- 
tion to the company. 


FeperAL Motor Truck Company, 
Detroit, Mich., announces that R. W. 
Ruddon, first vice-president, has also 
assumed the duties of general manager. 
M. L. Pulcher, formerly president and 
general manager, will continue as presi- 
dent. 


SuttivAN Macuinery Company, 
Chicago, IIl., has appointed the Monon- 
gahela Supply Company as its distribu- 
tor at Morgantown, W. Va. R. R. 
Harrison is in charge. The distributor 
at Newark, N. J., Staats Abrams, has 
moved his office to Orange, N. J. 





Manufacturers and 
Trade Associations 


CALENDAR 


ANNUAL MEETINGS 


NATIONAL SAND AND GRAVEL ASSO- 
CIATION, Washington, D. C.:; annual 
Sa Cleveland, Ohio, Jan. 9-11, 

AMERICAN ROAD BUILDERS ASSOCTA- 
TION, Washington, D. C.; annual conven- 
tion, Cleveland, Ohio, Jan. 14-18, 1929. 

NATIONAL CRUSHED STONE ASSOCIA- 
TION, Washington, D. C.; annual con- 

vention, Cleveland, Ohio, Jan. 21-24, 1929. 


ya 
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New Publications 


eee 


Material Handling Equipment — 
CLEVELAND CRANE & ENGINEERING 
ComMPANyY (electric tramrail division), 
Wickliffe, Ohio, has issued a complete 
catalog devoted to the application of the 
tramrail system to material handling by 
means of overhead trolleys. This catalog 
forms a practical handbook describing 
in detail methods of transporting mate- 
rials in the various industries. 


Heat Treatment—GENERAL ELEcTRIC 
Company, Schenectady, N. Y., has is- 
sued a bulletin, “Electric Heat in Gen 
eral Electric Factories,” which describes 
the apparatus developed by the company 
for use in its own factories, as well as 
for other industries for economical elec- 
tric heat treating. 


Mechanical Building Equipment — 
WortHINGTON Pump & MACHINERY 
Corporation, New York City, has is- 
used a 28-p. illustrated book describing 
the products of the company applicable 
to building installation, including pumps, 
air compressors, steam compressors, oil 
and gas engines and similar products. 


Valves—Merco NorpstroMm VALVE 
Company, San Francisco, Calif., de 
votes a 142-p. illustrated catalog to 
describing its complete line of lubri- 
cated valves for all purposes and pres- 
sures. 


Bucket Elevators—JerrreY MaAnu- 
FACTURING Company, Columbus, Ohio, 
has issued a new bucket elevator catalog 
which describes 184 bucket elevators of 
different styles and sizes, with capacities 
from 64 to 750 tons an hour. A fea 
ture of the catalog is a list of 41 typical 
materials, giving the weight per cubic 
foot of each and designating the type of 
elevator best suited for use. 


Air Compressors—ScuraMM, INc., 
West Chester, Pa., has issued a new 
edition of its catalog covering air com 
pressors, hoists and pneumatic tools. A 
number of photographs show these 
under working conditions. 


Wood Preservative —Curtin-Howe 
Corporation, New York City, has 
issued a booklet entitled “A. Technical 
Discussion on Zinc Meta Arsenite” dis- 
cussing the new wood preservative de- 
veloped by the Western Union Telegraph 
Company and handled commercially by 
the Curtin-Howe Corporation. 


High-Temperature Insulation—Ce ite 
Propucts Company, Los Angeles, Calif., 
has reprinted a lecture on “High- 
Temperature Insulation” prepared for 
presentation before engineering schools 
throughout the country. This describes 
how the conductivities of various ma- 
terials have been determined, based on 
mean temperatures of test specimens, 
and also a new method of determining 
heat loss through walls. The bulletin 
is known as No. 104. Another bulletin, 
No. 108, develops the same subject as 
applied to industrial furnaces and ovens 
for heat treating. 
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The Business Side of Construction 





America Continues to Absorb 
Her Surplus Labor 


The question of employment is always 
an absorbing topic in American business 
and industry. Because of the rather un- 
expected period of unemployment which 
developed last winter, a new interest has 
been attached to the subject. While 
there are still inadequate data on em- 
ployment, it is certain from the frag- 
mentary data available that the decline 
that has taken place during the past few 
years is continuing. This decline is not 
due to any lessening of industrial ac- 
tivity—in fact, the value of production 
since the close of the war has increased 
by between 30 and 40 per cent. The de- 
creased employment in manufacturing 


NUMBER OF PERSONS ENGAGED IN 
CONSTRUCTION IN THE UNITED STATES 


1928 
1920 (Estimated) 
Apprentices to building and 


hand trades ‘ 73,953 221,859 
Brick and stone masons.... 131,264 393,792 
Builders and building contractors 90,109 270,327 
Carpenters 888,379 2,665,137 
Engineers (stationary), crane- 

men, hoistmen, ete... . 279,984 839,952 
Laborers, budding, general and 

unspecified 623,203 1,869,609 


Painters, glaziers and varnishers 248,497 745,491 
Plasterers and cement finishers 45,876 137,628 
Plumbers and gas- and steam- 


NG nee ca eeaeas 206,718 620,154 
Roofers and slaters 11,378 34,134 
Road and street building and 

repairing 9,558 28,674 
Civil engineers and surve yors. 64,660 193,980 
Stone cutters 22,099 66,297 
Structural ironworkers (build- 

SIRO he ot pe ree 18,836 56,508 

WSS Scab ccdslen decane os “2, 714,514 8,143,542 





industry may be attributed to increased 
efficiency in both machinery and meth- 
ods of production. Since the close of 
the war the number of wage earners 
employed in manufacturing has de- 
creased by around 660,000. It is 
known that there has not been an ever- 
increasing army of unemployed in the 
nation. Where, then, has this surplus 
labor gone? 

It has gone in two directions. A large 
proportion has gone into non-manu- 
facturing industries. To-day the De- 
partment of Commerce estimates that 
there are 150,000 more automobile 
service men than in 1920, 100,000 more 
insurance agents, 100,000 more in con- 
struction management, 250,000 more 


pemee YZ 100.000 more 


Construction 
Management /0Q000 more 


Movie 

Operators EZ 125,000 more 
Automobile 

Service Men ("50.000 more 
Barbers 74000 more 
Teachers PEA 250000 more 


Hotel and 
Restaurant 
Employees 
rHOUSANDS OF WAGE EARNERS HAVE 
TURNED FROM MANUFACTURING TO 
SERVICE INDUSTRIES SINCE 1919 








E. N.-R. Index Numbers 


Cost} Volume 


Nov. 1, 1928 209.46 October. 1928 363 
Oct. 1, 1928 207.71 September, 1928 296 
Nov. 1, 1927 201.98 October, 1927 269 
Average, 1927 206.24 Average, 1927 263 
Average, 1926 208.03 Average, 1926 228 
Pinan asso Wwe NDFTS ico cnidan . 100 





teachers, 125,000 more movie operators, 
170,000 more barbers and 525,000 more 
hotel and restaurant employees. Also, 
as indicated in the accompanying table, 
a very large number of these wage 
earners released from manufacturing 
pursuits have gone into the general con- 
struction industry, the number of per- 
sons employed in construction increas- 
ing from 2,714,514 in 1920 to 8,143,542 
in 1928. 

Increased efficiency through the 
greater use of power has caused a sec- 
ond portion of the resulting labor sur- 
plus to go into new industries. These 
men are producing products undreamed 
of at the opening of the century, prod- 
ucts which are recognized as absolutely 
essential to our modern social life— 
automobiles, radios, vacuum cleaners, 
talking machines, refrigerators, washing 
machines, rayon and the other products 
of the chemical laboratory. 

Yet there is every reason to believe 
that we are but at the beginning of new 
developments and advances. It is in the 
manufacture of this ever-growing list of 
new commodities and in the increasing 
demand for service of all kinds that 
America has absorbed and will continue 
to absorb her surplus labor. 





Net Profits of 392 Companies 
Up 10.99 Per Cent 


Total net profits of 392 companies in 
21 lines of industry and miscellaneous 
amounted to $2,268,106,000 in the first 
nine months of 1928, compared with 
$2,043,491,000 in the corresponding pe- 
riod of 1927, an aggregate gain of 10.99 
per cent, according to a compilation 
compared by Ernst & Ernst, account- 
ants, from published financial statements. 
Industrials lead the list with an increase 
of 19.17 per cent. Public utilities follow 
with a gain of 11.97 per cent. A group 
of 125 railroads report an income, be- 
fore certain charges but on a compar- 
able basis, 3.02 per cent higher than in 
the same nine months of 1927. 

The third quarter of 1928 stands out 
as quite radically different from the 
corresponding quarter of last year. In 
the 1928-27 comparison for the nine 
months only jour groups amonz the 
industrials showed declines in 1928. 
These are the bakeries, building equip- 
ment, cigar manufacturing and railroad 
equipment companies. The total of 232 
industrials included in the tabulation 
show an increase in profits of 19.17 per 
cent, but of the total 163 companies re- 
ported increased profits, while 69 
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showed slightly lower profits than di: 
ing the same period in 1927. The rail- 
road group is nearly equally divided 
between the number of companies show- 
ing better profits and the number show- 
ing declines. 





The Retailer’s Salary 


The bureau of business and govern- 
ment research of the University of 
Colorado has worked out, on the basis 
of recent cost studies, the minimum 
volume of business that will pay the 
proprietor of a one-man store a salary 
of $2,000 besides paying other over- 
head expenses. The minimum volume 
of business for various lines, together 
with the percentage of such volume 
which a $2,000 salary represents is 
shown in the following table: 


Percentage 
Volume of Volume 
to Give Represented 
Line $2,000 Salary by Salary 
Hardware ....... $13,423 14.9 
SRO fick ea deas 20,408 9.8 
CHOCO. k.:8n tees 14,815 13.5 
EWU 2 6 os CS kv wanes 12,048 16.6 
General mdse.. . 15,873 12.6 
GROGEEPy. 6 ceew dss 17,391 11.5 


It is claimed that the ratio of salary 
to sales volume will hold also for addi- 
tional help employed. The profitable- 
ness of hiring an additional clerk i 
said to depend upon his ability to in- 
crease the annual volume by an amount 
of which his salary’ shall represent the 
percentage indicated. 





Gain in Industrial Building 


Reports made to Engineering News- 
Record on construction contracts let 
during the week ended Nov. 27 indicate 
a material gain in the volume of new 
industrial building construction as com- 
pared with the same week last year. 
On the other hand, the week witnessed 
a decline under last year in volume of 
contracts let for commercial: buildings. 
The total volume for the current week 
was about $23,000,000 under the same 
week last year. This drop, however, 
was due to two unusually heavy subway 
contracts let during the same week last 
year, totaling around $10,000,000, and 
also two gas pipe line contracts totaling 
around $36,000,000. If these unusual 
contracts are eliminated from last year’s 
figures, it will be found that the current 
week exceeded the corresponding week 
of last year by about $22,000,000. 


This Week’s Contracts 


Heavy construction contracts, re- 
ported by Engineering News-Record 
in the week ended Nov. 27, with some 
comparisons, total as follows: 

(In Thousands of Dollars) 
Nov. 27, Nov. 20, Nov. 29, 


1928 1928 1927 


bane: 
Industrial $21,599 $5,605 
Commercial 22,181 27,120 
1,599 10,289 
Other construction. 29,088 5 
$74,467 $54,379 $97,440 
Total, all classes, Jan. | to Nov. 20: 


$3,396,434 








